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NOTICE

This report has been prepared for the United States Air Force by Battelle
Denver Operations, for the purpose of aiding in the implementation of the Air
Force Installation Restoration Program (AFIRP). It is not an endorsement of
any product. The views expressed herein are those of the contractor and do
not necessarily reflect the official views of the publishing agency, the
United State Air Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Federal Government agencies and their contractors registered with the
Defense Technical Information Center should direct their requests for copies
of this report to:

Defense Technical Information Center
Cameron Station

Alexandria, VA 22314



Preface

As part of the U.S. Air Force Installation Restoration Program (IRP), an
investigation was undertaken at Kalispell Air Force Station, Montana, to
determine if there are environmental or health concerns from the effects of a
diesel fuel spill in 1981. This report, prepared by Battelle-Denver
Operations, under Contract No. F33615-85-D-4507, Task 15, presents the results
of the Phase II, Stage 1, IRP investigation.

Captain Patrick N. Johnson and Captain Logan VanLeigh, Technical
Services Division, USAF Occupational and Health Laboratory (USAFOEHL), were
the technical program monitors for this project. The investigation was
directed by Dr. William McNeill and was undertaken under the technical
management of Mr. Richard M. Winar. Field and investigative work was done by
Ms. Mary F. Bergstrom. Mr. Martin Doornbos assisted with background geologic
material.

Battelle wishes to acknowledge the help of Mr. John Frandcen of Kalispell
AFS and Captain Burl Olson, Malmstrom AFB Bioenvironmental Engineer, for
assistance in arranging and performing the field work.

APPROVED:

Robert K ennJ
Program Manage
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EXECUTIVE SU4MARY

INTRODUCTION

The United States Air Force (USAF) Installation Restoration Program (IRP)

provides for the investigation and evaluation of past and present waste

management which may pose a potential threat for environmental contamination

at Air Force facilities.

Battelle was contracted by the USAF Occupational and Environmental Health

Laboratory (OEHL) to conduct an IRP Phase II Stage 1, confirmation/quantifi-

cation investigation at Kalispell Air Force Station (AFS), near Kalispell,

Montana. Kalispell AFS is considered an off-Base site of Malmstrom Air Force

Base (AFB) near Great Falls, Montana. This report covers only the work at

Kalispell AFS which was part of the Malmstrom AFB Statement of Work. The

Phase II Stage 1 investigation of Malmstrom AFB and two off-Base sites at

Shelby and Brady, Montana are described in a separate report.

The purpose of the Phase II, Stage I investigation of this site is to

provide a compilation of available information on the February, 1981 fuel-oil

spill and its cleanup history and to evaluate the present and possible future

impacts of the spill on the environment and/or human health.

INSTALLATION DESCRIPTION

Kalispell AFS is located approximately 13 miles south of the city of

Kalispell, in Flathead County, Montana (Figure ES-i). It was built in the

late 1950s to support the USAF/Federal Aviation Administration (FAA) long-

range radar facilities on nearby Blacktail Mountain (Figure ES-i). The 215-

acre station is located near the mouth of the Stoner Creek Valley. The

watershed of Stoner Creek is used for logging, cattle grazing and gravel

mining. The elevation of the station is about 3000 feet above mean sea level

(msl), and topography at the station slopes gently down to Stoner Creek.
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From 1977 to March, 1981, the U.S. Forest Service operated the Lakeside

Young Adult Conservation Corps (YACC) Camp on the premises as a tenant of the

USAF. In March, 1981, tenancy was not renewed and the USAF put the property

up for sale. In 1985, the cantonment area and part of the housing area were

sold to "Yom Partnership", which has provided facilities to a non-

denominational Christian missionary training organization. In 1987, the

remaining property was leased to Yom Partnership until the property transfer

can be finalized.

The specific area under investigation at Kalispell AFS lies in the

floodplain of Stoner Creek. Soils there are alluvial silts, sands, and

gravels, presumably overlying glacial outwash, glacial drift and glacio-

lacustrine deposits. Precambrian sedimentary bedrock of the Belt Series

underlies the station at about 250 to 300 feet and is the source of

groundwater for the onsite wells.

Stoner Creek is a fourth-order tributary that drains into Flathead Lake

about one mile east of Kalispell AFS. It is a source of drinking water for

some residents downstream from the station.

INCIDENT HISTORY

On February 27, 1981, an 8,000-gallon diesel-fuel spill occurred at

Kalispell AFS. The tank valve from the 127,000-gallon, bulk heating-oil

storage tank was allegedly vandalized and left partially open. Fuel escaped

from the retaining wall surrounding the storage tank through a partially open

gate valve, and flowed across approximately 200 feet of an open, grassy field

to within 100 feet of Stoner Creek. Under the initial cleanup conducted by

the U.S. Forest Service, 2000 gallons of fuel were reclaimed by the excavation

of 175 yds3 of soil, and 800 gallons of fuel were pumped out of the retaining

structure.

In mid-April, 1981, fuel was observed seeping from springs along the

banks of Stoner Creek, and two downstream residents reported fuel in their
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drinking water. This seepage lasted at least four months. In an effort to

contain this fuel oil, the U.S. Forest Service put sorbent material into the

creek. Trenches were dug parallel to the creek to intercept groundwater flow.

Culverts were emplaced and oil/water separators installed to pump out oil from

the water table. Twenty-four 2-inch PVC-cased holes were bored to a depth of

20 feet in the spill area and monitored for fuel several times a week from

April to November 1981. Monitoring was discontinued when no oil could be

visually detected in the samples. The U.S. Forest Service installed new

drinking water sources for two downstream residents as the result of

litigation. During a visit to the site by the Phase I IRP Team in September,

1984 (JRB and Associates, 1985), no visible evidence of contamination was

present in the stream. No other action had taken place at the site since

1984.

METHODOLOGIES

A records search of the files of the U.S. Forest Service, the Montana

Bureau of Water Quality, and the Flathead County Disaster Services office were

made to get information about the February 1981 spill and subsequent cleanup

actions. An interview was held with William Pedersen of the U.S. Forest

Service at the spill site. This helped Battelle personnel to choose

representative sampling sites.

Types of samples collected included: six shallow (less than one foot

deep) composite soil samples in the area where the fuel flowed to Stoner

Creek, three surface water samples from Stoner Creek, and one water sample

from each of the two onsite production wells. All water samples were analyzed

in the field for pH, temperature, and specific electrical conductivity. All

water and soil samples were analyzed for petroleum hydrocarbons and aromatic

volatile organic chemicals.

Tools used for soil sampling included hand-operated soil augers, a

shovel, stainless-steel spoons, and compositing buckets. To obtain a

sufficient quantity of sample, several shallow (<1 foot deep) cores were taken
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with the augers within a 1-square-foot area and combined. When the shovel was

used, soil to a depth of 1 foot was overturned, the surface was scraped to
remove contamination by the shovel, and a sample was collected from inside the
clod. Disposable equipment such as spoons and trays were discarded after each
sample was collected. Reusable equipment was decontaminated after each use.

One 8 oz. and one 4 oz. glass jar were filled at each sampling location.
One sample out of the 6 was selected by USAF personnel to be split, and was
collected as directed. The description, depth, and location of the soil

sample were recorded in the field log-book.

Surface water samples from Stoner Creek were collected upstream trom the
spill, at the site of a seep where fuel was once found entering Stoner Creek,
and at the downstream property boundary of Kalispell AFS. Two 40 ml glass
septum vials were submerged in the stream flow to collect samples for aromatic
volatile organics. One 0.5 gallon glass bottle was also submerged into the
stream flow and filled to obtain a sample for petroleum hydrocarbon
determination. Sulfuric acid was then added to the 0.5 gallon bottle until
the water had a pH <2 for sample preservation. Temperature and pH of the
water at each sample site was measured with a field pH meter by immersing the
probe into a small beaker of sample. Equipment was decontaminated between

each sample site. A small glass jar of water was collected at each sampling

site for subsequent analyses by the specific conductivity meter.

Prior to collecting the water samples from the two onsite production

wells, the closest tap to the well head was located, and the wells were pumped
for 15 minutes to obtain representative samples. Samples were collected and
preserved in the same manner and for the same parameters as previously

described for surface water samples. Air Force personnel selected one

groundwater sample to be split.

Samples were assigned identification numbers in accordance with the Air
Force sample numbering scheme. Samples were given a Sample Site Identifier

and a Base Sample Number.
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After collecting a sample, the outer surface of the sample jar was wiped
clean and a label was affixed. The lid was secured with tape, and the jar was
carefully packed in coolers with ice to maintain a temperature of 40C. The
filled coolers were taped shut and sealed. Chain-of-custody forms accompanied

all samples. The coolers were shipped via Federal Express to the analytical

laboratory.

SUMMARY OF RESULTS

A summary of field activities and analytical results is presented in
Table ES-i. Neither aromatic volatile organic chemicals nor petroleum
hydrocarbons were found in the three surface water samples or in samples from
the two onsite wells. No aromatic volatile organics were found in the soil

samples, and only 829 mg/kg petroleum hydrocarbons (less than one tenth of one
percent by weight) was found in one soil sample. This soil sample was taken
from obviously stained soil in the moat between the tank and the retaining
wall, where contamination is to be expected.

EVALUATION OF CONTAMINATION

The results of this investigation at Kalispell AFS indicate that there is
no discernible impact upon the environment from the February, 1981 diesel

spill. It appears that the surface soils, which would act as a source of
continuing contamination to the groundwater and hence to Stoner Creek, hold
very little, if any, residual fuel in the top few inches. The trenches dug to

intercept contaminated groundwater before it reached Stoner Creek seem to have

provided a safeguard against further contamination. Every year in the spring,

precipitation increases, and the water flushes soluble and transportable

materials from the soil. Five such spring flushes occurred between the time

of the fuel spill and the sampling activities. The small amount of residual
contamination indicates that these flushes have lessened the concentration of

residual fuel contamination in the soil.
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The pathways of potential migration (the shallow groundwater which seeps
into the surface drainage) and the potential exposure targets downstream

(those who use Stoner Creek for a drinking source) still exist. However, the

source of contamination has been attenuated over the years, and it is

concluded that the spill presently has no discernible impact on the

environment or the people downstream. The positive indications of petroleum

hydrocarbons in soils inside the tank retaining wall are of concern only

because the moat is unlined.

RECOMMENDATIONS

The spill site at Kalispell AFS was evaluated for inclusion into one of

three categories defined by the USAF: Category I--no further action, Category
2--additional Phase II investigation required, and Category 3--remedial action

necessary. It has been placed in Category I - no further action required to
alleviate pollution problems, as indicated in Table ES-2.

Even though no further environmental monitoring is deemed necessary at
Kalispell AFS under provisions of the IRP, we suggest that the existing leak
in the piping associated with the tank be repaired. In order to provide a

degree of safety from possible future spills, it is recommended that

consideration be given to the installation of a liner in the moat area. Also,
the twenty-four holes drilled by the U.S. Forest Service to monitor the spill
site are presently open. These should be located and properly plugged to

prevent them from conducting contamination from the land surface directly into

the shallow groundwater.
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1.0 INTRODUCTION

1.1 INSTALLATION RESTORATION PROGRAM

The Department of Defense (DOD) began the Installation Restoration

Program (IRP) in 1976 to investigate and mitigate environmental contamination

which may be present at DOD facilities as the result of past hazardous waste

disposal and handling practices. In June 1980, DOD issued a Defense

Environmental Quality Program Policy Memorandum (DEQPPM80-6) requiring

identification of past hazardous waste disposal sites on DOD agency

installations. The U.S. Air Force (USAF) implemented DEQPPM8O-6 by message in

December 1980. The IRP was revised in 1981 and reissued as DEQPPM81-5; the

USAF implemented this memorandum by message on January 21, 1982.

The IRP as conducted under this contract was a four-phase program:

Phase I -Problem Identification/Records Search

Phase II - Problem Confirmation and Quantification

a. Presurvey

b. Field Evaluation - several stages as necessary

Phase III- Technology Base Development

Phase IV - Corrective Action

The IRP has now been converted to a Remedial Investigation/Feasibility

Study (RI/FS) format, which is conducted with activities in a parallel format

rather than in discrete phases.

Phase I was completed by JRB & Associates (1985). The Phase II Presurvey

was completed by Battelle Memorial Institute (1985), and Battelle was retained

by the USAF to undertake and complete the Phase II investigation at Kalispell

Air Force Station (AFS) under contract Number F33615-85-D-4507, Task 15, IRP

Phase II, Stage 1, "Field Evaluation at Malmstrom Air Force Base and Related

Sites, Montana".
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In the Phase I and the Phase II Pre-survey, Kalispell AFS was included as

an "off-base" facility of Malmstrom Air Force Base (AFB). This document

presents the results of the Kalispell Phase II field and laboratory

investigation undertaken by Battelle. The results of the Malmstrom AFB Phase

II Field Evaluation are available as a separate report.

Definitions of the acronyms, nomenclature, and units of measurement used

in the Kalispell report are included in Appendix A.

1.2 PURPOSE AND SCOPE

The purpose of the Phase II, Stage 1 investigation of this site is to

provide a compilation and evaluation of available information on the February

1981 diesel fuel oil spill and its cleanup history, and to evaluate the

present and possible future impacts of the spill on the environment and/or

human health.

To meet the above objectives Battelle undertook the following activities:

(1) S'arched records to compile available information on the fuel spill,

cleanup activities, and past and continuing impacts on the local environment.

(2) Performed an on-site environmental sampling program to evaluate the
present state of contamination at the site. This program included collecting

the following:

a) Six shallow composite soil samples in the top one

foot of soil in the area where the fuel flowed to

Stoner Creek.

b) Three surface water samples, one upstream and two

downstream of where the spill entered the stream.

c) One water sample from each of the two on-site water wells.
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Water and soil samples were analyzed for petroleum hydrocarbons and

aromatic volatile organics.

Battelle's approach was to conduct the field work necessary to determine

whether Kalispell AFS can be dropped from further consideration for

investigative or remedial actions (Category I), whether further Phase II

investigation is required (Category II) or whether remedial action is required

(Category III). Existing data from previous investigations are integrated

into the recommendations. Appendix B presents the complete Statement of Work.

1.3 HISTORY AND DESCRIPTION OF KALISPELL AFS

Kalispell AFS is located approximately thirteen miles south of the city

of Kalispell, in Flathead County, Montana (Figure 1-1). The 215-acre station

is located in the Salish Mountains off U.S. Highway 93 in Flathead National

Forest and one mile west of the town of Lakeside. The facility is about a

mile from the shore of Flathead Lake, roughly 235 miles northwest of Malmstrom

AFB. The long-range radar facility which the station supports is located on

Blacktail Mountain about 6 miles west of the Air Force Station and cantonment

area (Figure 1-1).

Kalispell AFS was activated in the late 1950s as a support facility for

joint USAF/FAA radar surveillance activities. In 1977 the Air Force Station

was transferred temporarily to the U.S. Forest Service (USFS) for their use as

a Young Adult Conservation Corps (YACC) camp. Records of various agencies

kept during this time may refer to the site as the "Lakeside YACC Camp". In

March 1981, the USFS relinquished its tenancy at Kalispell and the property

reverted back to Air Force jurisdiction. In 1985, the cantonment area and all

but 8 of the 27 houses and a vehicle storage facility in the residential area

were sold to "YOM Partnership" (Mr. Ronald Gibe and Mr. Warren Drew), Polson,

Montana. The partnership has provided the property and associated facilities

to "Youth With a Mission", a non-denominational Christian missionary

organization. This organization uses the facilities for missionary training.

After the last of the military residents assigned to Kalispell AFS in August
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1987, the remaining property was leased to Yom Partnership until the property

transfer can be finalized. "Youth With a Mission" granted written permission

to Battelle-Columbus Division to bore test holes and conduct soil sampling

(see Appendix H-I).

Within this report, we will refer to the facility as the Air Force

Station (AFS) although it is recognized that most of the property has

recently been sold.

According to the Phase I report (JRB and Associates, 1985), the AFS

facility includes offices, a small power plant, sewage treatment lagoons, an

Imhoff treatment tank, a warehouse and maintenance shop, two water wells and a

water supply shop. There are 27 heating-oil tanks (275 gallons each)

distributed throughout the cantonment; a 55-barrel MOGAS tank and a 48-barrel

diesel storage tank are located in the shop area. There is also a 127,000

gallon bulk heating oil storage tank, which is the focus of this

investigation, located just north of the shop area.

1.4 HISTORY OF FEBRUARY, 1981 FUEL SPILL INCIDENT

On February 27, 1981, an 8,000-gallon diesel fuel spill occurred at

Kalispell AFS. The tank valve from the bulk storage tank was allegedly

vandalized and left partially open. Fuel escaped from the retaining wall

surrounding the storage tank as well, because the gate valve on the retaining

wall had been left open. This spill occurred when the site was managed by the

USFS and the initial containment and cleanup was undertaken by them. Two

thousand gallons of fuel were reclaimed during soil excavation; another 800

gallons were contained in the retaining structure, and the remainder

(approximately 5200 gallons) reportedly seeped into the ground about 100 to

300 feet from the fuel storage tanks. No other cleanup action was reported.

In mid-April of the same year (and one month after the station was

returned to Air Force jurisdiction), fuel was observed seeping from springs

along the south bank of Stoner Creek. This seepage continued for at least
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four months. Two residents downstream who obtained their water supply from

Stoner Creek reported fuel contamination in their private reservoirs. No

other drinking water contamination was reported.

More cleanup activities were subsequently performed by the USFS,

including using sorbents and trenching to contain the waste stream. Drinking

water was supplied by Kalispell AFS to residents affected by the spill, and

their water reservoirs were cleaned. Subsequently, as part of a court

settlement, dug water wells were installed for the residents. During the

September, 1984 site visit by the Phase I IRP team, there was no visible

evidence of oil or grease contamination. Since 1984, no other action has

taken place at this site.

The area of the spill site is now a northeast-sloping, grassy playing

field for the children at the camp. Slight differences in the vegetation

communities can be seen in the playing field. The contaminated surface soil

was scraped off as part of the cleanup effort in 1981, and this removal,

rather than residual contamination, is probably responsible for those

differences.

1.5 KNOWN AND SUSPECTED CONTAMINANTS

The focus of this investigation is on the diesel fuel spill from the

127,000-gallon storage tank on February 27, 1981. In an effort to detect the

signature of residual heating fuel, all soil and water samples were analyzed

for petroleum hydrocarbons and aromatic volatile organic compounds. These

compounds include: benzene, toluene, ethylbenzene, chlorobenzene, p-xylene,

m-xylene, o-xylene, 1,4-dichlorobenzene, 1,3-dichlorobenzene, and

1,2-dichlorobenzene. Water samples were also analyzed in the field for pH,

temperature, and specific conductance.
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Figure 1-2

Battelle Team Organization for IRP, Phase II, Stage 1
Investigation of Kalispell AFS, Montana

Dr. William McNeill
Program Manager

Battelle Denver Operations

1
Mr. Richard M. Winar

Project Leader
Battelle Denver Operations

PEI Associates, Inc. Ms. Mary F. Bergstrom
Subcontractor Principal InvestigatorLaboratory Analysis Battelle Denver Operations
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1.6 BATTELLE TEAM ORGANIZATION

The personnel who conducted the Phase II, Stage 1 investigation at

Kalispell AFS are from the Battelle-Denver Operations office (Figure 1-2).

The Program Manager was Dr. William McNeill and the Project Leader was Mr.

Richard M. Winar, Senior Hydrogeologist. The Principal Investigator was Ms.

Mary Bergstrom, Environmental Scientist, who conducted the field work. Mr.

Martin Doornbos assisted with compiling background geologic literature.

Appendix J contains the qualifications of each team member.
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2.0 ENVIRONMENTAL SETTING

2.1 GEOGRAPHIC SETTING AND LAND USE

The Kalispell Air Force Station (AFS) is located on the eastern flank of

the deeply glaciated Salish mountain range, approximately one mile west of

Flathead Lake (Figure 2-1). This north-south trending range is bounded to the

east and south by Flathead Lake and to the north by the Kalispell Valley.

Elevations range from over 6,700 feet at Blacktail Mountain, located five
miles toward the west to 2,883 feet at the shores of Flathead Lake. The AFS

is approximately 3,000 feet above mean sea level (msl).

Kalispell AFS lies in the flood plain of Stoner Creek. The topography at
the spill site slopes about 40 to the creek bank. Stoner Creek is a fourth-

order tributary to Flathead Lake, and drains a 16,000 acre watershed (Delk,

1974). At the Kalispell AFS location, only one mile from the mouth of Stoner

Creek, the valley is about 0.5 mile wide and U-shaped.

Land use in the Stoner Creek Watershed includes logging, range grazing by
cattle, and gravel mining. Stoner Creek is used for recreational fishing and

for drinking water.

2.2 CLIMATE

The climate in this area is governed by the maritime weather systems

which move eastward from the Pacific Ocean and are then modified by

continental air masses. This modification occurs especially during the winter

months when cold Arctic fronts move south into this area and produce

below-zero conditions.

The climatological records for the Kalispell area are compiled by the
National Oceanic and Atmospheric Administration (NOAA) from information

obtained from the Kalispell station located at the Flathead County Airport

approximately twenty miles north of Kalispell AFS. The average annual
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temperature at the Airport station is 42.5 OF (Table 2-1). The warmest month
is July, which exhibits an average temperature of 650F, and the coldest month
is January, which averages 19.30F. The growing season averages 150 days at

Kalispell (Konizeski et al, 1968).

The average annual precipitation in this area is 15.93 inches, with about
25% of this precipitation occurring in May and June. The balance of the total
precipitation is evenly distributed among the remaining months. Cumulative

snowfall averages 68.3 inches, but as much as 12 feet may accumulate in the

mountain areas (Johns, 1962).

2.3 REGIONAL GEOLOGY AND HYDROLOGY

The Salish Mountains are comprised of folded and faulted Precambrian
"basement" rocks, which are meta-sedimentary rocks of the Belt Series
(Konizeski et al, 1968). The lower part of the Belt Series, the Ravalli
Group, crops out in the upper part of the Stoner Creek watershed and is
comprised of gray to greenish-gray argillites and light gray quartzites. The
Piegan Group, considered the middle part of the Belt Series, outcrops in the
lower half of the watershed and is comprised of gray, silty, stromatolite-

bearing dolomite. Delk (1974) indicates that the Siyeh Formation, outcropping

in the lower part of the watershed, is limestone and dolomite with minor

argillite lenses.

The Precambrian Belt series also underlies the glacial and glacio-
lacustrine valley fill of the Kalispell Valley to the east of the Salish

Mountains.

Initial uplift of this area occurred during the Laramide Orogeny of late
Cretaceous through early Tertiary time. After a period of erosion during the
middle Tertiary, an episode of compression triggered the faulting that
produced the Rocky Mountain Trench and the Kalispell Valley to the north,

which are major regional structural features.
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Table 2-1. Climatological Data from the Flathead County Airport Weather

Station, near Kalispell, 1950-1980 (NOAA, 1984)

(Latitude 480 18'; Longitude 1140 16W')

AVERAGE PRECIPITATION AVERAGE TEMPERATURE

INCHES OF

MONTH (1950 - 1980) (1950 - 1980)

January 1.62 19.3

February 1.06 26.3

March 0.84 31.9

April 1.06 42.6

May 1.76 51.5

June 2.24 58.3

July 0.94 65.0

August 1.44 63.5

September 1.11 53.9

October 0.98 42.5

November 1.29 30.9

December 1.59 24.2

ANNUAL 15.93 42.5
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During the Pleistocene, pre-Wisconsin glaciers are hypothesized to have

over-ridden the region and deposited poorly sorted glacial drift. A lobe of

the Cordilleran ice sheet entered the Kalispell Valley from the north during

mid-Wisconsin time, and advanced southward past what is now Flathead Lake.

This also covered the uplands with ice. Thousands of feet of glacial drift,

comprised of undifferentiated gravels, sands, and silts, were deposited in

the Kalispell Valley, and also on the adjacent uplands. When the glacial lobe

receded, the Flathead arm of glacial Lake Missoula inundated the area to an

elevation of 3,400 feet above sea level. The lake deposited several hundred

feet of glacio-lacustrine silts and clays on top of the glacial drift. About

12,000 years ago, the water level receded to 2,883 feet above sea level,

where it has remained to the present (Konizeski et al, 1968).

In the Kalispell Valley, the Pleistocene deposits contain the most

abundant and reliable sources of groundwater. However, the Precambrian

basement rocks are also water bearing, and they are the primary source of

groundwater in the lower part of Stoner Creek Valley. The Precambrian

formations are all treated as one aquifer because water-bearing zones in them

are not distinctly separated. Water recharge is from leakage from overlying

units and from direct infiltration of precipitation into joints and

fractures. Yields from these wells are generally low (between 33 and 100 gpm)

but are generally sufficient for domestic use (Konizeski et al, 1968). The

potentiometric surface is often artesian because of overlying confining beds

of lacustrine sediments or glacial drift.

2.4 SITE GEOLOGY AND HYDROLOGY

The spill site at Kalispell AFS is situated on the floodplain of Stoner

Creek. Soil scientists contracted by the USFS at the time of the February,

1981 spill cleanup described the soil at the site as "gravelly silt loam over

a layer of sands and gravel...slack water silts" (USFS files, March, 1981).
The observations are in accord with U.S. Army Corps of Engineers (COE)

descriptions (COE, 1959) made during drilling of the two on-site water
production wells located near the spill site (Figure 2-2 and 2-3). From
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production wells located near the spill site (Figure 2-2 and 2-3). From
their descriptions, unconsolidated sands, gravels and silts overlie the
Precambrian "limestones" and vary in thickness from 235 to 280 feet. These
unconsolidated deposits originated from the several episodes of glacial

activity during and preceding the Wisconsin era, from glacio-lacustrine

deposits from the glacial Lake Missoula, and from modern alluvial sediments.

Two different aquifers and consequently, two different water levels exist
at this site. The shallow "perched" aquifer exists in the near-surface

unconsolidated sediments. According to Konizeski et al (1968), the water in
the Precambrian bedrock is stored in fractures. Artesian conditions in wells
that tap the Precambrian aquifer are common. Static water level measurements

of the on-site wells (COE, 1959; JRB and Associates, 1985), vary between 30
and 50 feet below land surface. Water levels may be due to the perched

aquifer and/or artesian conditions in the Precambrian aquifers.

The shallow aquifer is unconfined near the ground surface in the
unconsolidated sediments. During cleanup actions taken after the February,

1981 spill, the water table was found to be at 8 feet below land surface
(bls). The gro,-ndwater at this level discharges directly into Stoner Creek
via springs and seeps along the bank. Groundwater flow at this level is quite

rapid. The spill occurred on February 25, and oil contamination was reported

in drinking water captured downstream in mid-April. Evidence of springs near
the athletic field at the spill site was apparent in October, 1986, during the
"dry" season. Therefore, during the spring, with more recharge from snowmelt

and increased rainfall, the water table is nearer to the land surface, and

more springs would be expected.

Stoner Creek has a mean annual runoff of 9,400 acre-feet (Farnes, 1971).
The peak runoff occurs from April to June, when snowmelt and increased
precipitation combine to provide more water to the watershed. Delk (1974)
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DEPTH CLASSIFICATION OF
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0
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150.
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23o

250- Fine Sand W/Occas. Gravel,
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Sand Gravel

ss'Bottom of Hale

Figure 2-2
Well Log of Well #1, Building 141

Kalispell Air Force Station
(after COE, 1959)
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DEPTH CLASSIFICATION OF
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1 " -'"s Static Water Level
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Sand and Grovel
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tu.Clay with Rocks
"a"ottom of 8" Casing

25O-

Solid Rock Similar to Limestone

ay Bottom of Well

Figure 2-3

Well Log of Well #2, Building 180

Kalispell Air Force Station
(after COE, 1959)
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conducted a reconnaissance water quality study on Stoner Creek. One sampling

point was at the road crossing Stoner Creek (T26N, R2OW, S13, elevation 3072

feet msl), approximately 0.5 miles upstream from the Kalispell AFS spill site.

Stream discharge measured three times in June, 1973, averaged 7.62 cubic feet

per second (cfs). No continuous discharge records have been gathered from the

creek.

The water quality of Stoner Creek is classified as acceptable for
drinking water use by Montana standards (USFS files; Delk, 1974), and is so
used by residents downstream of Kalispell AFS. Although deep wells have been
drilled for domestic use (see Section 2.5), several shallow dug wells and

surface water intakes are recharged by Stoner Creek. Delk (1974) measured a
variety of water quality parameters, including dissolved solids and bacteria,

and did not find any violations of standards. During the spill cleanup of
1981, the creek was monitored briefly for oil and grease (no samples yielded
levels above the detection limit of 5 mg/L) and for fecal coliform, which did

not exceed drinking water standards. No analyses for toxic contaminants or

for fuel residues had been performed previous to the present investigation.

2.5 WELLS IN THE VICINITY OF KALISPELL AFS

Figure 2-1 shows all water wells within a two-mile radius of Kalispell
AFS. Table 2-2 lists these 32 wells and the major information about them;

corresponding well logs are included in Appendix C. As shown in this table,
and as discussed in Section 2.3, most of the wells are deep (160 to 640 feet)
and are completed in the Precambrian basement rock. Well yields are generally

less than 100 gpm, and many yield less than 30 gpm. Most wells are used for

domestic purposes only and water quality data are not available.
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3.0 FIELD PROGRAM

3.1 DEVELOPMENT

The investigative program for Kalispell AFS Phase II, Stage 1 study was

based on information presented in the Phase I report (JRB and Associates,

1985) and the Phase II Pre-survey report (Battelle, 1985) for Malmstrom AFB.

In October 1985, a senior planning team visited Malmstrom AFB and established

initial coordination with Base personnel concerning Kalispell AFS. Water

samples from 3 wells on the station were collected on October 30, 1985 by Air

Force personnel and analyzed for several chemical parameters of concern. The

results were published in the Phase II Pre-survey report (Battelle, 1985).

These data have provided background data for comparison with the analyses

gathered in the Stage 1 investigation.

The site-specific field investigation plan for Kalispell AFS is outlined

in the Technical Operations Plan (TOP) for Malmstrom AFB (included in the

Phase II Stage 1 Malmstrom AFB Final Report, Appendix H).

3.2 IMPLEMENTATION

3.2.1 Field Schedule

Record searches and interviews with key people and the field sampling

program were conducted on October 6, 7, and 8, 1986.

3.2.2 Record Searches and Interviews

A review was conducted of the U.S. Forest Service files on the "Lakeside

YACC Oil Spill of February 27, 1981", at the Flathead National Forest

Headquarters in Kalispell and the Big Fork Ranger Station in Big Fork.

Because there has been litigation involved with this case, the files were

orderly, up-to-date and complete. A report on the spill and photographs of

cleanup operations obtained from Flathead County Disaster Services were also
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reviewed. Telephone contact with personnel at the State of Montana Bureau of

Water Quality and the file on the spill was reviewed by phone.

An interview at the spill site was held with Mr. William Pedersen, U.S.

Forest Service Ranger for the Big Fork District. He personally took part in
the spill containment, cleanup, and subsequent environmental monitoring. He

provided invaluable assistance in selecting sample sites.

Records of the above contacts and copies of correspondence are included

in Appendix H.

3.2.3 Sample Collection

Three surface water samples, two groundwater samples, and six soil
samples were gathered at Kalispell AFS. All were collected in accordance with

U.S. Environmental Protection Agency (USEPA) protocol (Table 3-1) and were
analyzed for aromatic volatile organic chemicals and petroleum hydrocarbons.
Water samples collected for petroleum hydrocarbon analyses were preserved with

sulfuric acid.

Surface water samples were collected by immersing sample jars six inches
below the stream surface. Water from the sample site was immediately measured

for pH and temperature with a pH meter and a digital thermometer. Because of

operational problems encountered with the specific electrical conductivity
meter in the field, an additional water sample was collected from each site,

and an electrical conductivity measurement was made of each sample

approximately 48 hours after sampling. All field raw data is presented in

Appendix D.

The pH meter and the specific conductivity meter were calibrated with a

standard buffer solution prior to sampling (SOPs for the operation of these

instruments are included in Appendix E). To prevent cross-contamination, each

instrument was decontaminated by washing the probes with methanol and rinsing

with distilled water (Appendix E).
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Groundwater samples were collected from two production wells that once

provided the water supply for the AFS. They had not been used for a year

prior to sampling. After purging the wells by pumping for 15 minutes, samples

were collected at the first tap in the distribution system (before entering

cisterns or chlorinators). Temperature, pH, and specific conductivity

measurements were made as described above for the surface water samples.

The shallow soil samples were collected with a hand auger where feasible,

and by shovel where the soil was too hard for the hand auger to penetrate.

Samples were collected from the top one foot of soil. Where the auger was

used, it was necessary to make several holes within a one-foot square area to

obtain enough sample for analyses. When the shovel was used, care was taken

to collect the sample from within the clump of soil to avoid possible

contamination from the shovel's surface. The shovel and auger were

decontaminated before each sample was collected by washing in detergent and

rinsing with clean water, methanol, and distilled water. Metal spoons were

used to collect the sample itself. These were washed and rinsed as above,

used for sampling, and then discarded.

3.2.4 Field OA/OC and Sample SDlits

No duplicate samples or field blanks for field QA/QC purposes were

collected since the quota of duplicate samples was being submitted from

Malmstrom AFB for the same project.

Sample splitting is required by the Air Force's Statement of Work (SOW).

The first set of samples were sent directly to Pedco Environmental, Inc.

(PEI). The Air Force representative selected one water and one soil sample

(10 percent) and these samples were shipped to USAFOEHL, Brooks AFB, Texas.

These procedures are detailed in Appendix E.
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3.2.5 Sample Labeling and Numbering System

Samples were assigned identification numbers in accordance with the USAF

sample numbering scheme.

Samples were give a Sample Site Identifier as follows:

o installation code,

o sample type,

o sample location, and

o sequence number.

Samples were assigned a Base sample number as follows:

o sample method,

o sample type,

o date,

o sample location, and

o sequence number.

A detailed description of the sample numbering system is presented in

Appendix G. If there was a need to define a sampling site or sample location

in greater detail, the measurement data was included in the field log. AF

Form 2752A was prepared for each sample, and a copy was furnished with each

sample.

3.2.6 Sample Handling and Packaging

After collecting a sample, the outer surfaces of the sample jars and

bottles were cleaned with paper towels, labeled, and lids secured with

strapping tape. The bottles were then placed in a cooler with styrofoam

packing so they would not be in contact each other during shipment. Ice

placed in a plastic bag was laid on top of the sample jars to keep the samples

cold during shipment. Sample submittal sheets sealed in plastic bags were
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strapped with masking tape to the inside lid of the cooler, and the cooler

drain was taped shut. Finally the cooler was wrapped with strapping tape,
addressed, and secured with a signed and dated seal. The chain-of-custody

form was placed in the Federal Express pouch on the outside of the cooler.

Sample handling and packaging procedures are further detailed in Appendix E.

3.2.7 Chain-of-Custody Record

All samples were accompanied by a chain-of-custody record. When samples
were transferred, both of the individuals relinquishing and receiving the

samples signed, dated, and noted the time on the record. Cumpleted chain-of-

custody records are provided in Appendix F.

d.
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4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

This section is presented in two subsections. The first, "Results" lists

the data and the findings and, as appropriate, discusses the quality of the

data from both an analytical procedures standpoint and a field protocol view.

It also addresses any allowable comparisons to regulatory standards normal

background levels. In the second subsection, "Significance", the extent of

contamination in the soils and waters at the site is estimated from the

analyses done and discussed in terms of the information available. The

overall hazard is then evaluated in terms of availability of migration

pathways and proximity to exposure targets.

4.1 RESULTS

The two groundwater sample sites, the three surface water sample sites,

and the six soil sample sites at Kalispell AFS are shown on the site map

(Figure 4-1). Well No. I (GW-1) is located at Building 141, and Well No. 2

(GW-2), is in Building 180 (Table 4-1). These wells are drilled into the

Precambrian bedrock or boulders, cobbles, and gravel (see Section 2.4).

The water samples were analyzed in the field for temperature, pH, and

specific electrical conductivity, and analyzed in the laboratory for petroleum

hydrocarbons and aromatic volatile organic chemicals.

Field parameter values measured in October, 1986 were comparable to those

measured in October, 1985 for the same wells (Table 4-2 and 4-3). Specific

electrical conductivity of the two wells in 1986 were measured at 462 umhos

and 488 umhos respectively (Table 4-2). These measurements are very

comparable to the 453 umhos measured in the wells in 1985 (Table 4-3). The pH

was also comparable between the two measurements.

The results of the laboratory analyses for the present investigation,

(Table 4-2) show that no petroleum hydrocarbons were detected in concentra-
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tions greater than the reporting limit for water analyses (1 mg/L). Results

of analyses of samples collected from the wells in October, 1985 (Battelle,

1985; Table 4-3) showed that oil and grease were present in GW-1 in

concentrations of 2 mg/L, and not detected or present at the detection limit

( mg/L) in GW-2. GW-1 contains a submersible pump whirh may have leaked

small amounts of lubricating oils, and contributed to the low level of oil and

grease in the October, 1985 sample, but the concentration is still very low

and total organic carbon (TOC) analyses from the same well also are very low.

The oil and grease method (EPA 413.2) used for the 1985 sampling measures

both biodegradable animal greases and vegetable oils, along with relatively

non-biodegradable mineral oils. In contrast, the petroleum hydrocarbon method

(EPA 418.1) used for the 1986 sampling only measures the mineral oils. The
two methods are only roughly comparable, which may explain the difference in

results between the two year's analyses.

No aromatic volatile organic chemicals were detected in samples from

either well (Table 4-2). The lack of significant concentrations of the fuel
indicators, coupled with the lack of petroleum hydrocarbons, suggest that fuel

contamination in the grnundwater tapped by these wells is nonexistent.

The three surface water samples were collected at the sites located on

Figure 4-1 (see also Table 4-2). One sample was collected beneath the bridge

crossing Stoner Creek near Building 180. The second was collected at a seep

where fuel was discovered seeping out of the bank in 1981. It was collected

from a stagnant pool, and iron bacteria scum was present on the surface of the
water. There was no visual evidence of fuel contamination at the seep during

the time of sampling. The third sample was collected at the downstream

property line between the Kalispell AFS and the Stevens property. The water

was clear and running freely. No evidence of fuel contamination was noted.

Table 4-2 gives the results of the surface water sample analyses.

Neither petroleum hydrocarbons nor aromatic volatile organic chemicals were

found. Specific conductivity measurements ranged from 309 to 484 umhos, which
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compares favorably with the 300 to 400 umhos values recorded in the summer of

1973 at a sampling site approximately 0.5 miles upstream from the spill site

(Delk, 1974). The pH and temperature values obtained are also reasonable.

The location of the soil samples are shown on Figure 4-1, and sample

descriptions are included in Table 4-4. Sites S-1, S-2, and S-3 were located

where the spill had contaminated the soil. Sites S-4 and S-5 were upgradient

from the spill site itself and provided background samples. Both sites show

evidence of surface seepage of water.

Site S-6 is the floor of the moat between the tank and the retaining

wall. A sample was collected from this site because it was obviously fuel

stained. The moat is also unlined (personal communication with Mr. William

Pedersen, USFS, 10/6/87); so it was advisable to learn how much of a

potential "source" these contaminated soils may be to the contamination of the

underlying shallow groundwater.

The results are shown in Table 4-5. No aromatic volatile organic

chemicals were found in concentrations above the detection limits. Three

field samples were analyzed for aromatic volatile organics one day past the

maximum holding time. A laboratory "duplicate" (CS-86-1002), was analyzed at

this later date as well. The analyses are deemed valid in this report for

sites S-3, S-4, and S-5 because (1) there was no obvious staining of the soil

samples that would indicate fuel contamination and (2) CS-86-1002 analyzed

before the maximum holding time limit showed no detectable contamination, and

neither did the duplicate analyzed after the holding time limit.

The contaminated soil collected from inside the moat did not yield

detectable aromatics. It was analyzed one day after the holding time, but

this is probably not the primary reason it yielded no aromatics. The soil had

been observed to be very dry, and the staining was old. It is likely that if

volatiles were once present, they had escaped from the soil by the time of

sample collection. Also, heating fuel in its original state, unlike gasoline,
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contains only small concentrations of aromatic volatile organics. There may

not have been enough concentration of hydrocarbons to be detected by the test.

No petroleum hydrocarbons were found in any of the soil samples collected

outside of the retaining wall. The sample collected at S-6, inside the moat,

yielded a petroleum hydrocarbon concentration of 829 mg/kg (Table 4-5). This

value is very low (less than one tenth of 1% by weight), and there are no

regulatory standards defining acceptable limits of petroleum hydrocarbons in

soils. In fact, the State of Montana allows oil to be put on dirt roads for

dust control.

Fuel contamination of the soil at S-6 is certainly confirmed by the

petroleum hydrocarbon positive, but its low value indicates that the threat of

this fuel polluting groundwater in any substantial way is negligible.

4.2 SIGNIFICANCE

Based on the field observations and analytical results of this

investigation, it is known that the extent of present fuel contamination to

the on-site wells, Stoner Creek, and the site's soils is negligible to non-

existent. The on-site wells are several hundred feet deep and tap the

Precambrian bedrock aquifer. The likelihood of oil seepage from the surface

into this aquifer in any substantial concentration is low because of the

relatively impermeable silt and clay layers in the unconsolidated deposits

overlying the bedrock. The two wells are also slightly upgradient from the

spill site, so contamination of them by the spill is again rather unlikely.

The wells were never sampled during the time of the actual spill and have not

been regularly monitored since; therefore no historical data is available.

There are regulatory guidelines established for many of the chemicals

tested for in this study (Table 4-6), but the well water does not violate any

of these standards.
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The surface water of Stoner Creek also seems unaffected (neither

petroleum hydrocarbons nor aromatic volatile organic chemicals were detected

in the samples). This is not surprising because trenches paralleling the

stream were dug during the spill cleanup in 1981 to intercept and remove any

oil moving to the stream on the water table. Samples collected at water

supply intakes directly downstream from the spill at the time of the peak

discharge yielded oil and grease concentrations of less than 5 mg/L (USFS

files). Therefore, there is even less likelihood now of detecting

concentrations of petroleum hydrocarbons from the spill after five years of

spring "flushes" of the groundwater table.

The extent of top soil contamination appears negligible. Most of the

heavily contaminated soil and sod was removed during the spill cleanup

operations in 1981. Even though oil did enter the water table at that time,

by removing the contaminated soil promptly, the source for further groundwater

contamination was removed. If residual fuel has moved deeper than sampled

during this investigation, the effect of its presence has likely been

attenuated by the action of the spring flushes that have occurred since the

spill.

The fuel contamination is localized inside the retaining wall at the

tank. The pipe leading from the tank to the distribution system is leaking on

the unlined floor of the moat. It is possible that oil from this source is

washing down through the soil and entering the water table, but it is

impossible to judge the magnitude or extent of this contamination from the

present investigation because no sampling of the water table was performed.

Unless the bottom of the tank itself is leaking, the magnitude of

contamination entering the water table (based on the low concentration of

petroleum hydrocarbons in the soil sample from S-6) is judged to be low.

As a result of this investigation, it appears that the February, 1981

diesel fuel spill has been adequately remediated and that no significant

threat to the environment or to human health from after-affects of the spill
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exist today. Neither the groundwater on-site, nor Stoner Creek water violate

drinking water guidelines or standards for the parameters tested.

The contaminated soil that would act as the major source of continued

contamination of the groundwater and surface water pathways, and hence, impact

humans through ingestion of drinking water, has been removed. Although the

potential pathways of contaminant migration and exposure targets exist, it

appears that the impact of the spill on the surrounding environment is today

imperceptible.
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5.0 ALTERNATIVE MEASURES

The results of this field investigation, coupled with interviews of key

persons and evaluations of the records, suggest that the on-site wells (if

they were ever affected by the fuel spill) are not affected by fuel

contamination at the present time. Fuel was not detected in surface water

resulting from the seep on the bank of Stoner Creek, nor was it evidenced in

the surface water downstream from it. No visible fuel scum or affected

vegetation was observed. These observations suggest that fuel is not now

entering the stream from this seep, or if any is, it is negligible and has

little or no environmental impact.

No soils sampled in the path of the spill itself were found to be

contaminated with fuel. This suggests that the surface soils are not acting

as a source of fuel contamination to the underlying groundwater. The one

slightly-contaminated sample from the floor of the unlined moat between the

tank and the retaining wall indicates that the contaminated soil here may be

potentially acting as a source of contamination to the water table. However,

no data regarding groundwater contamination exists to verify whether or not

this is true.

Possible recommendations for future actions at Kalispell AFS include the

following:

(1) During the spring flush (April to June), the optimum time,

sample the seep in the Stoner Creek bank to see if fuel is

seeping into the creek by this pathway.

(2) Sample the groundwater at the water table between the tank and

Stoner Creek. The twenty four holes drilled in the area during

the spill assessment in 1981 have never been grouted. Water

level measurements could be made, and samples could be

collected from selected boreholes to see if petroleum

hydrocarbon contamination is present. Alternatively, one or
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new holes could be drilled and the water sampled. (The old

holes that are now open should be grouted or plugged in

accordance with acceptable practices.)

The following suggestions are outside the scope of the IRP, but

should be considered as alternatives for this site:

(1) The leak in the pipe leading from the tank to the distribution

system should be repaired.

(2) Remove the fuel-contaminated gravel from the bottom of the moat
between the tank and the retaining wall. A liner on the moat

floor could be installed to prevent leaking oil from

contaminating the soil and to prevent infiltrating rainwater
from flushing contaminants downward to the water table. It

might also be advisable to install an oil separator.

(3) Monitor the tank fuel inventory carefully to make sure leaks

are detected and promptly remedied.
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6.0 RECOMIENDATIONS

Based on the data and information available from this and previous

investigations, Kalispell AFS is classified as a "Category I" site (no further

action required). Fuel contamination was not found in either of the two

onsite wells, in surface water samples from Stoner Creek, nor in soil samples

from the path of the fuel spill. Negligible amounts of petroleum hydrocarbons

found in the moat between the tank and its retaining wall is probably the

result of many years of spillage, including current leaks, and not just from

the spill of February 1981.

The cleanup actions conducted in 1981, which included removal of grossly

contaminated soil, and the digging of trenches and installation of oil/water

separators to collect and remove oil from the water table, seem to have

effectively reduced the likelihood of contaminated groundwater entering Stoner

Creek. Two residents immediately downstream from the spill site have had new

water supplies provided them by the U.S. Forest Service, and no other

residents downstream have complained within the last five years of fuel-

contaminated water supplies. Therefore, due to the limited extent and low

concentrations of contaminants, further investigative actions are not

necessary.

The following suggestions are outside the scope of the IRP, but are,

nonetheless, recommended for consideration. A lining for the floor of the

moat between the tank and retaining wall should be considered. This is needed

to prevent fuel from contaminating groundwater beneath the tank, and

eventually entering Stoner Creek. It is also recommended that the boreholes

in the athletic field be grouted or properly capped.
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APPENDIX A

DEFINITIONS, ACRONYMS, AND UNITS OF MEASUREMENT

AF - Air Force

AFB - Air Force Base

AFS - Air Forct Station

bls - Below Land Surface

DOD - Department of Defense

IRP - Installation Restoration Program

JRB and Associates - Firm that Accomplished Phase I of IRP

MCL - Maximum contaminant level in drinking water.
Enforceable Standards.

OEHL - Occupational and Environmental Health Laboratory.

PEI - Pedco Environmental Inc., Analytical Laboratory

POC - Point of Contact
RMCL - Recommended maximum contaminant levels in drinking

water. Non-enforceable health goals.

SOPs - Standard Operation Procedure

SDWA - Safe Wvinking Water Act

USAFOEHL - United States Air Force Occupational and Environmental
Health Laboratories

gpm - Gallons per minute.
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APPENDIX A

GLOSSARY OF TERMS

Alluvium General term for clay, slit, sand, gravel, or
other similar detrital material deposited by a
body of running water.

Aquifer Geologic formation, group of formations, or
part of a formation that is capable of
yielding water to a well or spring.

Argillite - A very fine-grained, well indurated rock.

Artesian - Water levels which rise above the water
bearing formation.

Cordillera - A group of mountains ranges having one common
trend.

Cretaceous - The 3rd and last period in the Mesozoic Era.

Formation - A primary geologic rock unit.

Geologic - Study of the earth its formation and the
changes its undergone or is undergoing.

Glacial Drift - Sediments transported and deposited by
glaciers.

Glacial Till - Glacial soil deposits composed mainly of clay
with sand, silt, and boulders.

Glaciolacustrine - Pertains to, produced by, or formed in a

glacial lake or lakes.

Hydrologic - Relating to the water of the earth's surface.

Hydrogeology - Relating to the science of ground water and
its geological relationships.

Lacustrine - Pertains to, produced by, or formed in a lake
or lakes.

Laramide Orogeny - The diastrophic movement of the earth's crust
during Jurassic until Lower Eocene.

Migration - Movement of oil, gas, or water through porous
and permeable medium.

Moat - Area between tank and retaining well.
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Perched Pertains to ground water accumulation which is
restricted and different from the normal water
table of the area.

Pleistocene Age The earlier of the two epochs comprising the
Quaternary the age of glaciers.

Potentiometric Refers to the relief or elevation of the water
surface.

Quartzite A metamorphic rock consisting primarily of
quartz.

Recharge The addition of water to the groundwater
system by natural or artificial processes.

Remediation Measures Actions necessary to clean up, remove or treat
a substance or location so hazardous effects
are eliminated or reduced.

Stromatolite Laminated, but otherwise structureless
calcareous objects. Algae fossils.

Surficial Geology Formed on, situated at, or occurring on the
earth's surface.

Volatile A substance which tends to evaporate or
vaporize into the air.
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INSTALLATION RESTORATION PROGRAM
PHASE II - CONFIRATION/QUAN'TIFICATION (STAGE 1)

Malmstrom AFB MT

I. DESCRIPTIO OF WORK

The overall objective of the Installation Restoration Program (IRP) Phase
II investigation is assess potential contamination at past hazardous waste

disposal and spill sites on Air Force Installations. A series of staged field

investigations may be required to meet this objective.

The purpose of this task is to undertake a field investigation at
MalMstrom AFB MT (1) to confirm the presence or absence of contamination
within the specified areas of investigation; (2) if possible, to determine the

extent and degree of contamination and the potential for migration of those

contaminants "n the various environmental media; (3) to identity public health
and environmental hazards of migrating pollutants based on State or Federal

standards fc- those contaminants; and (4) to delineate additional Investiga-

tions require- beyond this stage to reach the Phase II objectives.

The Phase I IRP Report (mailed under separate cover) Incorporates the

background and description of the sites/zones for this task. To accomplish

this survey effort, the contractor shall take the following actions:

A. General Requirements - The general requirements are applicable to all

sites unless modified by the site specific work in Section I.B.

1. Monitor ambient air during all soil borings with a photolonization

meter or equivalent organic vapor detector to identify the generation of
potentially hazardous and/or toxic vapors or gases. Include air monitoring
results in the boring logs. If soil encountered during borehole drilling is
suspected to be hazardous because of discoloration, odor or air monitoring
levels, containerize the soil cuttings In new, unused drums. Enter into the
boring logs the depth(s) from which suspected contaminated soil cuttings were
collected for containerization. Take a composite sample from the contents of
each drum. Collect a maximum of 10 composite samples and test them for EP
Toxicity (metals). Use RCRA criteria to determine If soil cuttings must be
classified as hazardous waste (40 CFR 261.24).

2. Determine the exact location of all soil borings during the

planning/mobilization phase of the field investigation. Consult with base
personnel to minimize disruption of base activities, and to avoid underground
utilities. Direct the drilling and sampling and maintain a detailed log of
the conditions and materials penetrated during the course of the work. Do not
drill boreholes into actual landfill areas.

3. Determine the areal extent of the sites by reviewing historical
and current panchromatic and infrared aerial photography.

i1
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11. Soil Borings

a. Conduct soil borings not to exceed a maximum of 800 linear
feet. Accomplish the borings using hollow-stem auger techniques. Obtain
split-spoon samples at five foot Intervals using ASTh Method D-1586. Reter to
the site specific details, Section 1.B., for the sol1 sample collection depths.

b. During the boring operations, describe lithologies encountered.

and prepare stratigraphic logs. Place special emphasis on field identification

of contaminated soils encountered.

c. Scan all split-spoon soil cores with a photoionization meter

or equivalent organic vapor detector. Include monitoring results in the

boring logs.

d. Whenever possible, measure water levels In all boreholes after

the water level has stabilized. Examine the water surface for the presence of

hydrocarbons. Include this information in the boring logs.

e. Tremie-grout all boreholes to the surface with a bentonite/
cement grout. It is especially important to insure that they be adequately

resealed to preclude future migration of contaminants.

f. Permanently mark each location where soil borings are drilled.
Record the location on a project map for each specific site or zone, whichever

Is applicable.-

5. Borehole Cleanup

Remove all borehole cuttings and clean the general area following
the completion of each borehole. Containerize and store cuttings according to
paragraph IA1 of this task order. Each barrel shall have appropriate material
labels and be numbered. The laboratory analyses of drum contents shall reflect
the applicable drum identification numbers and shall be provided to the base
POC when complete. Transport the drums containing suspected contaminated soils
to a location on Malmstrom AFB designated by the POC. The base is responsible
for ultimate disposal of contaminated soils using base resources.

6. Field Sampling

a. Strictly comply with the sampling techniques, maximum holding
times, and preservation of samples as specified in the following references:

Standard Methods for the Evamination of Water and Wastewater, 16th Edition
(1985), pages 37-44; ASTM. Section 11, Water and Environmental Technology;
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
2nd Edition (USEPA, 1984); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/4-79-020, pages xiii to xix (1983) and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 600/
4-82-029 (1982).

b. Surface water or sediment samples are specified at several
sites. Collect the surface water sample or sediment sample at each sample

2
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location specified.- Collect aple3 0so as not to cause cross-contaminatlon;
obtain downstream samples first and obtain the water samples before sediment

samples. Measure on site the pl, temperature. and specific conductance for
all water samples.

c. Split all water and soil samples. Analyze one set and
immediately deliver the other set (the same collection day) to the field
government point of contact (POC). The field POC will select 10% of the split
samples, package the selections with appropriate forms, and deliver them to
the contractor within 24 hours of receipt. Supply all packing and shipping
materials to the field POC's for packaging the split samples. Immediately
ship (within 24 hours) the POC selected samples through overnight delivery to:

USAFOEHL/SA
Bldg 140
Brooks AFB TX 78235-5501

For all split samples sent to the USAFOEHL, complete an AF Form
2752A "Environmental Sampling Data" and/or an AF Form 2752B "Environmental
Sampling Data - Trace Organics", (working copies have been provided under
separate cover) with the following information:

(1) Date and time collected

(2) Purpose of sample (analyte and sample group)

(3) Installation name (base)

(4) Sample number (on containers)

(5) Source/location and depth of sample

(6) Contract Task Numbers and Title of Project

(7) Special Conditions (use of surrogate standard, special
nonstandard preservations, etc.)

(8) Preservatives used

(9) Collector's name or Initials

In addition, label each sample container with a permanent Ink pen (laundry
marker) to reflect the data in (1), (2), (3), (4). (8) and (9) above.

d. For every 10 field samples collected, take one additional
sample (a field duplicate) for quality control purposes. Attachment 1
provides a 10% allowance for these additional analyses. Include all quality
control data In the draft and final reports. Duplicates shall be Indistin-
guishable from other analytical samples such that personnel performing the
analyses should not be able to determine which samples are duplicates.

3
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e. For every 20 field water samples collected, prepare and submit
for analysis one field blank for all parameters analyzed in water. A minimum
of one field blank for each parameter is required. Allowance for these
additional analyses are Included in Attachment 1.

f. Maintain chain-of-custody records for all samples, field

blanks, and quality control samples.

7. Chemical Analyses

a. Analyze water and soil samples collected as specified In
Section B below, Specific Site Work. The analytical parameters are summarized
in Attachment I along with the required methods.

b. Archive all raw data, including QA/QC and standards data for
not less than five years after project completion. Upon request, supply this
data to the USAFOEHL/TS.

c. All analyses shall meet the required lirits of detection for

the applicalie EPA method identified in Attachment 1.

d. For those methods which employ gas chromatography (GC) as the
analytical technique (i.e., E601, E602, E608, E617, SW8010, SW8020, etc.)
positive confirmation of identity is required for all analytes having concen-
trations higher than the Method Detection Limit (MDL). Conduct positive
confirmation by second-column GC; however, gas chromatography/mass spectro-
scopy (GC/MS) can be used for positive confirmation If the quantity of each
analyte to be confirmed is above the detection level of the GC/S instrument.
Analytes which cannot be confirmed will be reported as "Not Detected" In the
body of the report, but results of all second-column GC or GC/MS confirma-
tional analyses are to be included In the report appendix along with other raw
analytical data. Base the quantification of confirmed analytes on the first
column analysis. The maximum number of second-column conflrmational analyses
shall not exceed fifty percent (50%) of the actual number of field samples (to
include duplicates). The total number of samples for each GC method listed in
Attachment 1 includes this allowance. If GC/MS, or a combination of second-
column GC and GC/MS. is used, the total cost of all such analyses for a
particular parameter shall not exceed the funding allowed for positive
confirmation using only second-column GC.

e. All chemical/physical analyses shall conform to state and
other applicable federal and local regulatory agencies' legal requirements.
If a regulatory agency specifies that a type of analysis be performed in a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL/TS.

8. Decontamination Procedures:

a. Decontaminate all sampling equipment. including internal
components, prior to use and between samples to avoid cross contamination.
Wash equipment with a laboratory-grade detergent followed by drinking quality
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water, solvent (methanol), and distilled water rinses. Allow sufficient time
for the solvent to evaporate and the equipment to dry completely.

b. Thoroughly clean and decontaminate the drilling rig and tools
before initial use and after each borehole completion. As a minimum, steam
clean drill bits after each borehole is installed. Drill from the "least" to
the "most" contaminated areas, if possible.

9. Plot and map all field data collected for each site according to
surveyed positions.

10. Conduct a literature search of local hydrogeologIe conditions to
complement the Phase I Report (mailed under separate cover). Use this data to
determine optimum borehole locations. Include the pertinent literature search
information in an appendix of the Final Report. Develop the literature search
data using the -ollowing guideline:

a. Topographic data

b. Geologic data

(1) Structure

(2) Stratigraphy

(3) Lithology

c. Hydrogeologic data

(1) Location of all existing and abandoned wells,including
observation wells, springs natural ponds and seepages, that occur on or off
the installation within a one-mile, radius of sites to be investigated

(2) Groundwater table and piezometric contours

(3) Depth to groundwater

(4) Surface and groundwater quality

(5) Recharge, discharge and contributing areas

(6) Geologic setting, yield and hydrographs of springs and
natural seepage.

d. Data on all existing and abandoned wells, to include observa-
tion holes, on or off the installation and within a one-mile radius of sites
to be investigated.

(I) Location, depth, diameter, types of wells, and logs

(2) Static and pumping vat levels, hydrographs, yield, and
specific capacity

5
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(3) Present and projected groundwater development and use

(4) Corrosion, incrustation, well Interference, and similar
operation and maintenance problems

(5) Observation well networks

(6) Existing water sampling sites

e. Aquifer data

(1) Type, such as unconfined, artesian, or perched

(2) Thickness, depths, and formational designation

(3) Boundaries

(14) Transmissivity, storativity, and permeability

(5) Specific retention

(6) Discharge and recharge

(7) Ground and surface water relationships

(8) Aquifer models

f. Climatic data

(1) Precipitation (total and net)

(2) Evapotranspiration

B. Specific Site Work

In addition to items delineated in L.A. above, conduct the following
specific actions at the sites listed below:

1. Kalispell Air Force Station (OB-3). (Kalispell AFS is

approximately 225 miles northwest of Malmstrom AFB.)

a. Conduct a records search to compile information on the 1981
fuel oil spill, clean-up, and past and continuing Impacts on the local envi-
ronment. The record ,eorch should include U.S. Forest Service, Flathead
National Forest Headquarters and Big Fork Ranger Station and Montana Depart-
ment of Health and Environmental Sciences, Water Quality Bureau records on the
Lakeside YACC oil spillage 2/27/81.

b. Collect six shallow composite soil samples in the top two feet
of soil in the area where the fuel flowed to Stoner Creek.

6
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c. Collect three surface water samples, one upstream and two
downstream of where the spill entered the stream.

d. Collect a water sample from each of the two site water wells
downgradlent of the area of the fuel spill flow.

e. Analyze water and soil samples for petroleum hydrocarbons and
aromatic volatile organics.

2. Landfill Northeast of WSA (SW-3).

a. Locate and review site aerial photographs and Information not
located during previous IRP efforts to better define site boundaries, contents
of the landfill, and geology.

b. To determine lithology and integrity of soils around the land-
fill, perform four equally spaced soil borings to a depth of approximately 40
feet around the perimeter of the landfill.

c. Collect two soil or sediment samples in the bottom of the
coulee which provides drainage for the landfill. Take samples In the top two
feet of soil. Take one sample at a point selected in the field, somewhere
between the landfill and the base boundary; take the other sample Just inside
the base boundary fence.

d. Collect four water samples; two from the coulee which drains
the landfill (one upstream of the landf Ill and one downstream at the base
boundary) and two near the downstream edge of the landfill trenches where any
flowing or standing water is noted.

e. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics, 13 priority pollutant
metals, and extractable priority pollutants (GC/US).

f. Analyze water samples for petroleum hydrocarbons, aromatic
volatile organics, non-halogenated volatile organics, halogenated volatile
organics, 13 priority pollutant metals, extractable priority pollutants
(GCHS), total dissolved solids (TDS), and common anions.

3. Military Gas Station (PS-2)

a. Conduct a records search to determine the locations and
configuration of the underground tanks and the extent of known leakage/
spillage at the site.

b. Perform four soil borings near the buried tanks. Drill the
borings a minimum of five feet below the bottom of the tanks (approximately 20
feet deep). Collect a maximum of 12 sol1 samples from these borings at points
of suspected contamination.

c. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile organics and lead.

7
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4. Pole Storage Yard (IS-3)

Collect three soil smples within the top 2-feet of soil in the
areas where PCB transformers were stored. Analyze the samples for PCBs.

5. Fire Training Area (FT-1)

a. Perform four 20-foot soil borings to determine vertical
migration of contaminants. Position one boring within the fire training pit;
another Just outside of the pit; another in the oil separator area; and the
last downgradient from the separator where pooling is likely to occur.
Collect a maximum of twelve soil samples from the borings at points of
suspected contamination or as required to define the extent of vertical
migration of contaminants.

b. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile organics. halogenated volatile organics and lead.

6. ARRS Hangar (PS-5)

a. Collect four shallow (in the top 18 inches of soil) soil
samples. Two samples shall be taken at the north edge of the apron where wash
water Is likely to flow off the apron. Two samples shall be taken in the
ditch north of the apron.

b. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile organics, and halogenated volatile organics.

7. Bulk POL Storage Area (PS-4)

a. Perform four 20-foot soil borings outside the berms surround-
ing the fuel tanks. One boring shall be installed topographically upgradient
of each of the two largest fuel tanks (two borings); and two borings shall be
installed topographically downgradlent of the tanks. Collect a total of 12
soil samples from the borings at points of suspected contamination or as
required to characterize the vertical extent of contamination.

b. Analyze soil samples for petroleum hydrocarbons and aromatic
volatile organics.

8. Flightline Landfill (SW-2)

a. Locate and review aerial photographs and information not
identified during previous IRP efforts to better define site boundaries,
contents of the landfill, and site geology.

b. Perform an electromagnetic survey of the site to better define
Its boundaries.

c. To determine lithology and integrity of the soils around the
landfill, perform four equally 3psoed 40 foot soil borings around the perin-
eter of the landfill. Collect a maximum of 12 soil samples from these borings
at points of suspected contamination.

8
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d. Analyze sol1 sample for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics, 13 priority pollutant metals
and extractable priority pollutants (GC/MS).

9. Pumphouse No. 1 (PS-3)

a. Conduct a records search of Civil Engineering records to
locate piping In the area, determine the condition of the piping, and identify
likely areas of leakage.

b. Conduct a metal detector survey to locate underground piping

and obstacles to sampling.

c. Collect eight shallow soil samples (to a maximum of four feet
or to the depth of piping). Collect the samples In the vicinity of Pumphouse
No. I and along 1st Street at points of suspected pipeline leakage.

d. Collect a water sample from each of the two storm sewer man-
holes to the east of Pumphouse No. 1 on 1st Street and an upgradient water

sam.ple from the nearest upgradient manhole (three total samples).

e. Analyze soil samples for petroleum hydrocarbons and aromatic
volatile organics, and lead.

f. Analyze water samples for petroleum hydrocarbons and aromatic

volatile organics.

10. Waste Disposal Site South of WSA (SW-5)

a. Collect four shallow soil samples (to a maximum depth of three
feet) at locations where surface contamination is evident or where base
personnel indicate abandoned drums were found.

b. Install one 20-foot boring topographically downgradient of the
drum storage area to characterize vertical contamination. Collect a maximum
of three samples for chemical analysis from the boring at points of suspected
contamination as indicated by OVA or HNU meter readings, discoloration, odor
or other contamination indicators.

c. Analyze the soil samples for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics. nonhalogenated volatile
organics, and extractable priority pollutants (GC/MS).

11. Drum Disposal East of DPDO (SW-i) (Note: DPDO Is now DRMO
(Defense Reutilization and Marketing Office.))

a. Identify the most probable areas on site where hazardous
materials were stored or spills occurred through interviews with knowledgeable
base personnel and inspection of the site.

b. Collect a maximum of 12 shallow soil samples (to one foot
depth) In areas where hazardous materials were stored or spills occurred.

9
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c. Analyze the sol1 samples for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics, nonhalogenated volatile
organics. and extractable priority pollutants.

12. Open Storm Ditch Southeast of POL Tank 41101 (MW-1)

a. Collect five sediment samples from the bottom of the coulee.
Sample only the top six Inches of sediment In the following locations:

(1) One sample Just below the POt storage tanks.

(2) One sample just before the stream goes into the culvert
below N street.

(3) One sample from the oil/water separator.

(4) One sample from downstream of the separator where the
ditch from below the ARRS hangar enters the main coulee.

(5) One sample at the base perimeter.

b. Perform four so1 borings each to a depth of 20 feet, In the
main coulee which drains WW-1. Collect a maximum of 12 sol1 samples from the
borings. Borings shall be located as follows:

(1) One boring near where the coulee exits the base.

(2) One boring where the road crosses the coulee.

(3) Two borings on the sides of the coulee one each to the
northwest and southeast of the stream, and about half-way between the last
road crossing the coulee and the base fence.

Locate these borings where contaminants would be likely to
collect and infiltrate the soil.

c. Analyze the soil and sediment samples for petroleum hydro-
carbons, aromatic volatile organics, halogenated volatile organics.
nonhalogenated volatile organics, and extractable priority pollutants (GC/MS).

13. Launch Facility P-10 (08-1) (LF P-10 is approximately 90 miles
north of MalMstrom AFB near Shelby, Montana.)

a. Review clean-up records for the 1982 fuel spills and determine
the extent of clean-up and ultimate fate of the spilled fuel.

b. Review geological and hydrogeological Information for the
site. Include review of boring and excavation logs from the construction of
the launch facility. This Information shall be used to estimate environmental
Impact of the past spill.

10
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c. Perform two 20-foot soil borings at the spill site to
determine vertical migration of the fuel. Collect a maximum of six soil
samples from the borings.

d. Analyze the soil samples for petroleum hydrocarbons and
volatile aromatic chemicals.

14. Launch Control Facility S-0 (08-2) (LCF S-0 is approximately 55
miles north of Malmstros AFB near Brady, Montana.)

a. Review clean-up records for the 1979 MOGAS spill and determine
extent of clean-up and ultimate fate of the spilled fuel.

b. Review local sources of geological and hydrogeological

information for the site. Include review of boring and excavation records
from facility construction. Use the information to estimate environmental
impact from the spill.

c. Collect one sample from the water well at the site.

d. Perform one 20-foot soil boring at the spill site to determine
the extent of vertical migration of fuel. Collect a maximum of three soil
samples from the boring.

e. Analyze the water sample for petroleum hydrocarbons, aromatic
volatile organics. and lead.

f. Analyze the soil samples for petroleum hydrocarbons aromatic

volatile organics and lead.

C. Health and Safety

Comply with USAF, OSHA, EPA, state and local health and safety regula-
tions regarding the proposed work effort. Use EPA guidelines for designating
the appropriate levels of protection at study sites. Prepare a written Health
and Safety Plan for the proposed work effort and coordinate It directly with
applicable regulatory agencies prior to commencing field operations. Provide
an Information copy of the Health and Safety Plan to the USAFOEHIL after coor-
dination with regulatory agencies. The Health and Safety Plan is specified in
Sequence No. 7. Item VI below.

D. Technical Operations Plan

Immediately after the Notice To Proceed (NT?) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical requirements
specified In this task description. (See Sequence No. 20, Item VI. below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAFOEHL within two weeks of the NTP.

E. Data Review

1. Tabulate field and analytical laboratory results, including field

and laboratory parameters and Qk/QC data, as they become available and

11
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incorporate them Into the next monthly R&D Status Reports (Sequence so. 1,
Item VI below) forwarded to the USAFOEHL. In addition to the results, report
the following:

a. the time and dates for sample collection, extraction (if
applicable) and analysis;

b. the method used and Method Detection Limits;

c. the Chain-of-Custody forms;

d. a cross-reference of laboratory sample numbers and field
sample numbers; and

e. a cross-reference of field sample numbers to wells, boreholes,

sites, etc.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item
VI, below) and forward the report to USAFCEHL for review a minimum of two
weeks prior to submission of the draft report. Provide as a minimum the
information specified in I.E.I. above.

3. Immediately report to the USAFOEIL Program Manager or his super-
visor via telephone, data/results generated during this investigation which
indicate a potential health risk (for example, a contaminated drinking water
aquifer). Follow the telephone notification with a written notice within
three days; attach a copy of the laboratory raw data (i.e., chromatogram).

F. Reporting

1. Prepare a draft report delineating all findings of this field
investigation and forward it to the USAFOEHL (as specified in Sequence No. 4,
Item VI. below) for Air Force review and comment. Strictly adhere to the
USAFOEHL report format (mailed under separate cover). The format is an
Integral part of this delivery order. Draft reports are considered "drafts"
only in the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, "drafts" must be complete, In the proper
format, and free of grammatical and typographical errors. Include a discus-
sion of the regional/site specific hydrogeology, well and boring logs, data
from water level surveys, ground water surface and gradient maps, water
quality and soil analysis results, available geohydrologic cross sections. and
laboratory and field QA/QC Information. For State's requiring the field work
or technical effort be supervised by a State registered geologist, engineering
geologist or professional engineer, insert this information In the report to
include registration numbers, certificate and seals (as appropriate). Provide
a complete separately bound report for Kalispell AFS (Site 09-3).

2. Review the results, conclusions and recommendations concerning the
sites listed In this task whioh were Investigated during previous IRP work.
Use this information and data from previous efforts to establish trends and
develop conclusions and recmmendations. Integrate all investigative work

12
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done at each site to date so the report reflects the total cumulative
Information for each site studied In this effort.

3. In the results section, Include water and soil analytical results
and field quality control sample data. Report all internal laboratory quality
control data (lab blanks, lab spikes. QL samples and lab duplicates), and
laboratory quality assurane Information In an appendix to the report. Also
provide second-column confirmation results and quantities, and include which
columns were used, Instrument operating conditions and retention times. Sum-
marize In the appendix the specific collection technique, analytical method,
holding time, and limit of detection for each analyte (Standard Methods, EPA.
etc.) in the Appendix.

i. Make estimates o the magnitude, extent and direction which detected
contaminants are moving. Identify potential environmental consequences or the
discovered contamination based upon State or Federal standards.

5. In the recommendation section, address each site and list them by
category:

a. Category I consists ot sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental hazards.

b. Category II sites are those requiring an additional Phase II
effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants. Identify potential environmental consequences of
discovered contamination.

c. Category III sites are those that will require remedial action
(ready f or IRP Phase IV). In the recommendations f or Category III sites,
Include any possible influence on sites in Categories I and/or II due to their
connection with the same hydrological system. Clearly state any dependency
betweens sites In different categories. Include a list of candidate remedial
action alternatives, including Long Term Monitoring (LTh) as remedial action,
and the corresponding rationale that should be considered in selecting the
remedial action for a given site. List all alternatives that could poten-
tially bring the site into compliance with environmental standards. For
contaminants that do not have standards, EPA recommended safe levels for non-
carcinogens (Health Advisory or Suggested-No-Adverse-Response Levels) and
target levels for carcinogens (0 x 10-' cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, or cost/
benefit review for remedial action alternatives. However, in those situations
where field survey data indicate immediate corre^:tive action is necessary.
present specific, detailed recommendations.

For each category above, summarize the results of field data, environ-
mental or regulatory criteria, or other pertinent Information supporting
conclusions and recommendations. Reduce this stmary information Into a table
(or tables) and insert it (or them) Into the text and the Executive Summary.

6. Provide cost estimates by line item for future efforts recommended
f or Category I sites and LTh Category III sites. Submit these estimates

13
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concurrently with the approved final technical report In a separate document.
Only the cost requirements outlined In Sequence No. 2, Item VI, need be
submi tted.

a. For Category II sites, develop detailed site-specific

estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc.. until
all required work is discretely costed) for the proposed work effort. The Air

Force determines the priority of sites from contractor recommendations.

Consider the type of contaminants. their magnitude, the direction and rate of

their migration, and their subsequent potential for environmental and health

consequences when developing recommendations for site prlorltizatlon.

b. For Category III sites slated for long-term monitoring, develop

site-specific estimates which detail the costs associated with: (1) permanent

installation of monitoring wells; (2) ground water sampling interface equip-

ment, including permanent Installations of pumps and sampling lines; and (3)
four quarterly (I year period) sample collections and laboratory chemical
analyses of ground water. etc.

7. Provide an inventory of all on-base wells, to include production, irri-
gation, monitoring, etc. If the well has been abandoned, then give the reason.

8. Reference In an appendix any local. State and/or federal regula-

tions which require specific well drilling techniques, materials, well
development, purging, and sampling methods as specified In this work effort.

G. Meetings

The contractor's project leader shall attend 3 meetings to take place
at a time to be specified by the USAFOEHL. Each meeting shall take place at
Malmstrom AFB MT for a duration of one eight-hour day.

II. SITE LOCATION AND DATES:

Malmstrom AFB MT
Date to be established

III. BASE SUPPORT:

A. Prior to any contractor digging or drilling, the Base Civil Engineer

will locate underground utilities and Issue digging permits.

B. The Base Civil Engineer will assign accumulation points within the in-
stallation for the contractor to use to deliver any hazardous drill cuttings or
hazardous well Installationl/development fluids generated from the required work.

C. The Base Civil Engineer will take custody of any hazardous drill cut-
tings or hazardous well installation/development fluids and properly dispose of
the material according to applicable state/Federal regulations. The Contractor
must provide laboratory analysis for the drill cuttings or hazardous well
Installation/development fluids contained in each barrel.
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D. The base wili provide the contractor with existing engineering plans,
dravings, diagrams, aerial photographs, etc., to evaluate sites under
investigation.

E. The base POC will select 10% of the split samples provided by the
contractor, package them, and ensure they are picked up by the contractor
within 24 hours of sample receipt by the POC. See paragraph I.A.6.c.

F. The Base will arrange for and have available prior to the start-up of
field work, the following services, materials, work space, and items of
equipment to support the contractor conducting the survey:

1. Personnel identification badges and vehicle passes and/or entry
permits.

2. A secure staging area for storage of equipment and supplies.

3. A suply (i.e., fire hydrant) for large quantities (up to a
maximum of 1,000 gallons) of potable water to be used in borehole flushing,
equIpment cleanirn, etc.

4. A temporary office area, not to exceed 100 square feet and
equipped with A Class A telephone for local and long distance phone calls.
The contractor shall pay for any long distance telephone calls made by his
personnel from this phone.

5. A household-type refrigerator having approximately 2 cubic feet of
freezer space for storage of blue Ice.

G. The base shall ensure rights of easement and access to all private
property so the contractor can perform any required tasks in this investigation.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2. Base Point of Contact (POC)

Captain Patrick N. Johnson ILt Burl Olson
USAFOEHL/TSS USAF Hospital Malmstrom/SGPB
Brooks AFB TX 78235-5501 Malmstrom AFB MT 59402-5300
(512) 536-2158 (406) 731-2469
AUTOVON 2410-2158/2159 AUTOVON 632-2469
1-800-821-4528

3. MAJCOM Monitor 4. Base Civil Engineer POC
Lt Col John Pontler ILt Ray Bruun
HQ SAC/SGPB 341st CSG/DEEV
Offutt AFB ME 68113-5001 Malmstrom AFB MT 5902-5300
(402) 294-4651 (406) 731-3174
AUTOVON 271-4651 AUTOVON 632-3171

15
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VI. In addition to sequence numbers 1, 5 and 11 listed In Attachment I to the
contract. and which apply to all orders. the sequence numbers listed below are
applicable to this order. Also shown are dates applicable to this order.

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14

20
(TOP)* I.D. OTIME 86 Aug 25 86 Aug 29 15

7 (Health & I.C. OTIME 86 Aug 29 86 Sep 05 3
Safety)

3 (Prelim I.E.2 OTIME "'3 U

Data)

4 (Tech. I.F. ONE/R 87 JAN 30 87 APR 01 87 OCT 09"
Rpt)

I4 MONTHLY 86 Sep 12 86 Sen 15 *"* 3

15 MONTHLY 86 Sep 12 86 Sep 15 "3

2 (Cost I.F.6. OTIME 87 APR 01 87 OCT 09 ""'

Data)

*The Technical Operations Plans (TOP) required for this stage is due

within two (2) weeks of the Notice to Proceed (NTP).

"*Two draft reports (25 copies of each) and one final report (50 copies

plus the original camera ready copy) are required. Incorporate Air Force
comments into the second draft and final reports as specified by the USAFOEHL.
Supply the USAFOEHL with an advance copy of the first draft, second draft, and
final reports for acceptance prior to distribution. Distribute remaining 24

copies of each draft report and 49 copies of the final report as specified by
the USAFOEHL.

"'Upon completion of the total analytical effort before submission of the

first draft report.

""Submit monthly hereafter.

""'**Submit cost estimates (five copies) in a separately bound document with

the Final Report only. Provide estimates for only those sites recommended for
additional Phase II work (Category II) and Phase IV, Long Term Monitoring,
(Category III).
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Attachment I

Analytical Methods, Deteotion Limits, and Number or Samples

DETECTION NO. OF TOTAL
PARAMETER METHOD LIMIT SAMPLES QA SAMPLES

Halogenated SW5030/SW8010 a 66 soil 7 soil 109 soild

Volatile

Organics EPA 601 a 4 water 2 water 9 watere

Aromatic SW5030/8020 a 113 sol 12 soil 188 soill

Volatile
Organics SW5030/8020 a 13 water 3 water 24 waterg

Nonhalogenated SW5030/8015 a 36 soil 4 soil 60 soil h

Volatile
Organics 4 water 2 water 9 water'

Extractable SW3550/SW8270 a 50 soil 5 soil 55 soil
Priority
Pollutants
(GC/MS) EPA 625 a 4 water 2 water 6 water

Petroleum SW3550/ I mg/Kg 113 soil 12 soil 125 soil
Hydrocarbons EPA 418.1

EPA 418.1 1 mg/L, 13 water 3 water 16 water
water

Total Dissolved EPA 160.1 10 mg/L. 4 water 2 water 6 water
Solids (TDS) water

Priority EPA 200.7 c i water 2 water 6 water
Pollutant SW3050/6010 c 14 soil 2 soil 16 soil
Metals (13 ea.) EPA 245.1 (Hg) c 4 water 2 water 6 water

SW7471 (Hg) c 14 sol1 2 soil 16 soil
EPA 206.2 (As) c 4 water 2 water 6 water
SW3050/7060 (As) c 14 soil 2 soil 16 soil
EPA 270.2 (Se) c '1 water 2 water 6 water
SW3050/7740 (Se) c 14 soil 2 soil 16 soil

Lead SW3050/7,120 10 mg/Kg 35 soil 4 soil 39 soil
EPA 239.2 a 1 water 2 water 3 water

PCB SW3550/SW8080 1.0 mg/Kg 3 soil 2 sol 8 soii j

Common Anions A1129 0. 1 mg/L 4 water 2 water 6 water

pH (Field Test) 13 water -- 13 water

Temperature 13 water -- 13 water
(Field Test)
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Conductance .... 13 water 13 water
(Field Test)

Ep Toxicity SW Manual b 10 soil 3 soil 13 soil
(Metals)

a. Detection limits as specified by the applicable EPA or Standard Method.

b. Metal mglL leaching solution

As 0.002
Ba 0.1
Cd 0.005
Cr 0.05
Pb 0.1
Hg 0.0002
Se 0.002
Ag 0.01

c Element Water Sample (mg/L) Soil Samples (mg/Kg)

Sb 0.032 3.2
As 0.001 0.1
Be 0.0003 0.03
Cd 0.004 0.4
Cr 0.007 0.7
Cu 0.006 o.6
Pb 0.042 4.2
Hg 0.0002 0.1
NI 0.015 1.5
Se 0.002 0.2
Ag 0.007 0.7
Tl 0.040 4.0
Zn 0.002 0.2

d. Total of 109 Includes second coltun confirmation for 50% of the samples (36).

e. Total of 9 includes second column confirmation for 50% of the samples (3).

f. Total of 188 includes second column confirmation of 50% of the samples (63).

g. Total of 24 includes second column confirmation of 50% of the samples (8).

h. Total of 60 includes second column confirmation of 50% of the samples (20).

1. Total of 9 includes second column confirmation of 50% of the samples (3).

J. Total of 8 Includes second column confirmation of 50% of the samples (3).

k. For soil samples, report results as mg/Kg of dry soil weight. Report percent
moisture content for each soil sample.

18
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Attachment 2

Sampling and Analytical Requirements
Malmstrom AFB MT

Soil

M1 0

M . 0 a..

C -4 U -4--4UO 0 UJL MC W JV
0 -4 A,-4 , 4 (-- , ,- 4 A - J - Q 4 4j
0 AJ C M 4J C ed 0 L. 0 0 U = _

-
4 ( -4 0 C- & -4 4j V -- - " t

SITE > -o >oz > 0 w 0.. CL. 0.. r- x.

OB-3 6 6

SW-3 2 2 2 2 2

PS-2 12 12 12

IS-3 3

FT-1 12 12 12 12

PS-5 4 I

PS-4 12 12

SW-2 12 12 12 12 12

PS-3 8 8 8

SW-5 7 7 7 7 7

SW-1 12 12 12 12 12

WW-1 17 17 17 17 17

O-1 6 6

08-2 3 3 3

Total 66 113 36 50 113 14l 35 3
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Attachment 2

Sampling and Analytical Requirements
Malmstrom AFB KT

Water

U C

wi U

U 0 U" oo-4 j to 0 C(U > Co o-
-4- - U 14 ..4 U -4 0 -4J (&Cjl1-

CO.CUC 0Aj C W 0 0'0W O 4 OC 0
0 M = C M 0 M F -U4 0 -I M U 'a 0C

SITE ->o <>o z > o. w .. Q M k Z C. s- U< . I U

OB-3 5 5 5 5 5

SW-3 4 4 4 '4 '4 4 '4 4 '4 4 '4

PS-3 3 3 3 3 3

o0-2 _ 1 __ 1 1 __!_ 1_ 1

4 13 4 4 13 4 4 1 4 13 13 13
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On-Site Well Logs,
Off-Site Well Logs



APPENDIX C
Qualification of Data

The quality of many of the well logs included is poor due to their
inability to be reproduced or because of the poor condition of the original
log on file at the Montana Bureau of Mines and Geology (MBMG). Two separate
attempts were made to obtain good reproductions of the original well logs, one
by Battelle personnel sent to the MBMG office and one by the MBMG personnel.
The more legible copy of the two is included in this report. If further
clarity is desired, please contact the MBMG directly:

Tom Patton, Hydrogeologist
Montana Bureau of Mines and Geology
West Park Street
Butte, MT 59701
(406) 496-4167



0.29~N .ZW f AA 4' A7WtADZ -1I
44 63 IRM. 71761 STATE OF MONTANA File No. ________

Department of Natural Resources and Conservation White.Department
Yellow- Department

WELL LOG REPORT Pink-Well Owner
6 old-Driller

State law refire al lthIiRs jfim /W fled by rht i ate, 1hqlk, witin~ 61) days after ufak~~~ the 1WCUd. aiki Fur, #d02. N01CC

b f alVumdekai ofJ b"Pi411dhGU'F he-ii'piiilt.1 t-d1 k' the1~t(.~t/ 6(0 days afier the wat has ben put to henefelda/ use.

11. WELL OWNER 2. CURRENT MAILING ADDRESS
-~Name Williagm I ___________________

54 Norwood - Superior, Wis. Lakeside. Montana

I. PROPOSED USE XJ domestic (includes lawn and garden); -_stock; - municipal; - industrial;1
- irrigation; - other (speciy) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. WELL LOCATION S. WELL TEST DATA ___ pump_- baiter other
-O - lother, specify) Air11 Pumping level below lend surf ace:

- - -4-I-.-- - 27nl.. ft. after_.. firs. pumping 20+..... gym
I ~~~ft. after(__ firs. pumping ____ gpm

9. WAS WELL PLUGGED0 OR ABANDONED?__ Yes. X No
- . .- - - ~~~~~I yes. how? ________________

10. DATE STARTED Auca. 30. 1978

Li f I.DATE COMPLETED Seot- 2. 19781~~I 1. WELL LOG
sw Depth (ft.)

T._______ 25i From Totox few rocks

ANW A NE A %Section 11__ sa~t.~ ft brown rock
T.______________R. 71 wnct

NorS E orW o fW rown r~1 -T

OR. Lot________ Block _______

Subdivision __________________.i 200.. Blact rock
City takesideg County Flathead____________
Elevation _____ Accuracy:_. tlfr;:t..50';...tlO'; 7n 205L Brown rock

i DRILLING METHOD cable. -- bored, 20 270Q. Black rock_____
I", forward rotary, reverse rotary,__ jetted.,_____
= other (speify)___________ 22 27i Qf.Tok. -

L. WELL CONSTRUCTION ANDCOMPLETION 3Z5-8~ Tac-krOCR ____

11im of Site uMA From, To Perforat~ions oad. _____ _________________

K,.,i PFn To ____

b #17 0f 1481.-_____ _ _ _

* Was cuing left opeed? . . Yes. __No- _ ___

Waseappcker or wall used? __Yest. J.. No__
"f so. 1*at material________________________________

Wall the well grame packed? __Yes. .j. No______
Winomews routed? __yes, --- No______ _____

To what depth? - -

Materielansd in groeting (moo_______________ t nocemWO
WON hee soimpletiofi: Pities adapter_________

12 Is.abevgrode _______ other 12. ORILLER'SCERTFCATION
This well was drilled under my jurisdiction and this report

ofI 0101a SPIoofY) is true to the best of my knowledge.
Pump hemepeower - , pump type____________

"um intake leve fac___ it below land Surface ..

pwm Mmub awl 11 e

7. WATER LEVEL -

Ulsiswmrle~d 186' fehlwedaf

NI la mliog, deid~hp pe

C ter I pefl________ Iw._______Messrs__othe



029 26M! 21W 12 DA FLATH4EAD AIX
W40 3OW 2 fte.h.4 IMa County......................

STATE Of MONTANA DRILLEVS LOG
ADMINISTRATOR Of G3ROUNDWATER CODE Indicate the character, color, thick-

MONTANA WATER RESOURCES BOARD ness of strata such as soil, clay, sand,

NOTICE OF COMPLETION OF GROUNDWATER gravel, shale, sandstone, etc. Show
APORAINBY MEANS OF WELL depth at which water is found and

DePPRO p e t es aONy1.16 height to which water rises in well.

Cljnde, Chapter 237 Moes. Sesion Law%, 1961, as amended) Top of Groundf&ppox. (Elev. 4bove 19 level)295

This form to be prepared by driller, and three copies to be filed Free TO

, by the owner with the County Clerk and Recorder in the county in (Pea) (real -~= dTVb
Which the well Is located, last copy to be retained by driller. u i---ILV~l
Plase answer all questions. If not applicable, so state, otherwise the 1 f--,f7Tb =r
form may be returned. 2? 6 b~unklwr19PrT-V-

Asa S I Loth E. Clothier 62 TT-:r1 fltQ1.f-6'?n
Owner .......... ............................ For Administrator's Use --

Box 53 4.- 'Z31 My MCuZ. 30130 QULTr lit
Address .................................... File.... ...................... --- rvue6'wm-uv-

Lakeside, PTT 59922 220~', 2 ' 'o ; 32 7Mn

Date well started ....- .....6 .....6 ..... G I.... ........... .

cmltd4-29-6 .1 1 "ltga 9-

Tye fwel Drilled 137 ruturu tan rocK. War
(bus. drive. bored or drilld)b-kbi rf

Equipment used .................................................................. - -E-- -- -- -- -- ---

(Chore drat. #olar or 04her) _________________

Water Use-. Domestic Ej Municipal C] Stock Q Irrigation 0 -------------------------

Industrial [3 Drainage [3 Other Q:] Garden/Lawn -

*Docibe ......................................................................- --- - - --- -- -- -- ---

USE- If used for irrigation, industrial, drainage or other. Explain,
state number of acres and location or other data (i.e. Lot, Block ------------------------

and Addition) .............................................. ........... -

ESTMATD ANUA WIHDRWAL6,952,000 gallons

$bof Slas ad Firs To
binei W=g5 V.) (ire") PERFORATIONdS

flow of -c ---- ---- - -- -. - - -
K1.4 Frome To________________

Wh from) (Fold)
6"0 5/8" +1 ' 27' 4 -------

).D O 0N E

- - -- -- -- -- -

______ ______132 - --------------
* ~~~Static water level .................. ft. *___ _________________

*Pumpify water level.............. ft.* . - - -- - -

----------- at.....27'0...gallons e iue ____________

*measured ...... minutes after pumping -- -- ------- -- -- -- -- -- -- -
£ began.-

x ----r 9 *essred from grj~~~t~P=
Well d~yeloped by ................

---- ...... ..... for .... ftgL..i... hours. I1 --- --- - --- -- -- -------
Power ............. Pump............ HP- __

16- Remarks: (Gravel packing, cementing, - - -- -- -- ----
*packers, type of shutoff) ..............- --
a

....26 ......... . I.. ......... ......... . . . . . . . . . .. _ _ _ _ _ _ _ _ _ _

...... .. -2. .........~ V ....... _ _.._ _"**"*....

INDICATE LOCATION OF WELL AND PLACE OF USE, IF POSSIBLE. - - -- ------- -- -- -----
EACH SMALL 5UAK REP ESENTS 40 ARESW- ---------

DrIller's Sinure. t* ........
ftllr. Si6aur MhY. 93South - _-_--_--_--_-__-_--_--_-__-_

.LICNSE O......52 38' Show exact depth of bottom

............................................. ILI EN E O .. .........



We __ __ __ _ --i Z Z

Form No. /W/ 1 z034A //(A File No.~
- CODED WELL LOG REPORT

' State law nequires that this formi be tiled by the water well driller within 80 days after comp! 005685

1 . WELL OWNER S. WATER LEVEL
NMe -T4-, Ti- ,qstatic water level feeq, ot below land Surface

___________________________________________ It flowing, closed-in pressure ______________psi

'2. CURRENT MAILING ADDRESS _____ pm flow through _____inch pipe
Box 124 Controlled by: ____Volvo,____ reducers. ____other

Jasn. Wvornlnm P, 'ol (it other, specify)________________

3. WELL LOCATION 7. WELL TEST DATA __pump bailer other
(it Other, SPecitly -Ai

Pumping level below land surface:
ft alter 1 brs. pumping j pm

_____ft. alter _____rs, pumping ______pm

S. WAS WELL PLUGGED OR ABANDONED? __Yes ... No
It yes. how? _________________

9. DATE STARTED_______________

DATE COMPLETED

Frem To Formation

Count 0 ~i-

Subdaie ___-No________Z______

Well Elevati_______on_ _ __ _ _

Accuracy: : ±10%: :t50:___ ;z100,;___

4. DRILLUNG METHOD ta____ble, ____bored, .

_..z.....ferwgrd rotry, _____e nos rotary, jettod. _______________________

____other (specity) ______________________

5. WELL CONSTRUCTION AND COMPLETION_________________

Sds dm1 SotFomo_______sd/

6- 6" 12" 160' "' 09011 IIWI) E17#' agi. 11S1.-

4Jwe 120' 310tii 1201 240, AU 13 IN!
BOL. DOL -WIN DNKb

Was c"iu left Wpe eud? --tYes -me _______________

Was a pfhr ar sal fed? ___Yes *.No ton uprat skoi Ai Mucss)
If so, wwi rmeel ____________

Was Me Well graeld Pocked? -__Yes .. No 11. DRILLERS CERTIFICATION
Was iae wall pouted? -___Yes .. No this well was difted under my Jurisdiction and this report Is

Ts V"e "Of?___________ true Is thu host of my knowledge.
Material aedIn Feel"g_______

WO W en ow: Flow eo

E~~ pop tyI ____
Pomp ~ ~ ~ I buestedlo elow teed sortace

ftes (dsts. damo. @ft.______ I_ __ _Z__ _k,_ _

soul~wwif*o NAMUAL #CMSUNC I 412" i i c

WEARTMEN COPY WL. - R 9 2 *.
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O c- At 2j UJ 1 1. Z08 F LAT HEAD
STATE OF MONTANA

(~bepartment of Natural Resources and Conservation WHITE -DEPARTMENT
J A N 3 01978 OINK -BUREAU

' WELL LOG REPORT CANARY - WI.L OWNER
' MONT. DEPI. F IATURAL

SkuAWj.M tp&K)jWTA~zt this form be filed by the water well driller on any water well cc[ ." pZoetd b..him on and after JuZa' i. 1973 within aixt' (60) ais after go etion of tJe

1. WELL OWNER:Name ASA and Leah Clothier Address Box 53, Lakeside, Montana 59922
2,WELL LOCATION: ;WountySk Se.1

2h WEL CTNCounty Flathead ;NW iNEi SE, Sec. 12 , Tvp. 26 N-S, Rg. 1

!3. PROPOSED USE: _Domestic Stock Municipal __Industrial __LLawn and Garden

__..rrigation __Other (f other, specify)

,4. METHOD DRILLED: Cable Bored 8. WELL LOG:
Forward Rotary Reverse Rotary Depth (ft.)

____Jetted _ytOther (if other, specify) From To Formation
Ai .. Air..- ary 0 2 Topsoil.

2 33 Sand, Gravel, Cobblestones
5. WELL CONSTRUCTION -81 To 57 ft.. ___ Boulders mixed in Tan Silt.

Diameter of hole _'j inches. Depth4 5a8jt. " 33. 42 Tan Silt Sand mixed in Tan
Casing: xSteel _ _Plastic Concrete Silt with some Gravel.

Threaded __yWelded Other (if other, . 4 47 Gray Silty Sand and Gravels.
specify)_ .__ _ __ 47 72 Hard Blue Rock.
Pipe Weight:Dia.: From: To: 7 74 Soft Tan Rock.
17'1 lb/ft. 6 inches +1  feet feet 74 93 1 jue-Grav Rock.
* lb/f t.Tinches- 'f-eet2-°6Meet 93 94 Soft Tan Rock.

lb/ft. inches feet feet 94 126 Bl ue-Gray Rock.
Was perforated pipe used? Yes X No 126 128 Soft Ian Rock.
Length of pipe perforated feet 128 ._143 Blue Rock,
Was casing left open end? X Yes No 143 144 Soft Tan Rock.
Was a well screen installed? Yes =No 144 223 Blue-Gray Rock,
Material Dia. inches 226 Tan Rock.

: (stainless steel, bronze, etc.) 79r. 242 Blue-Grav Rock.
Perforation type: slots holes 242 243 Tan Rock.
Size set from feet to feet 243 "Z1. Blue and Tan Rock in Thin
Size set from feet to feet Alternate Layers.
Size set from feet to feet 271 2'731 Tan Rock-
Was a packer or seal used? ___Yes jNo 2.7-1 1 0 lueGray Rock
If so, what material _ - ofntindi L 2. f
Well type: Straight screen Graveled (Ue sl arae sheet iL necessarni)

A 4': Was the wall grouted? ZYes No 9. DATE STARTED: ecember 15. 1977 r,
,..To what depth? 57 feet ___

Material used in irouting Puddled Clay 10. DATE COMPLETED: December 29, 1977
a ell head completion: Pitless adapter

12" above grade X Other_ ____ 11. WAS WELL PLUGGED OR ABANDONED? Yes X

(If other, specfy) If so, how
" Was the well disinfected? X Yes No

12. DRILLER'S CERTIFICATION:
6% WATER LEVEL: This well was drilled under my Jurisdicti

Static water level2.i9ft.below land surface and thiL report is true to the best of q
If.flowing: closed-in pressure psi knowledge.
GPM flow through inch pipe
Controlled by: Valve Reducers Liberty Drilling & Pump Company #52

* Other, #pe-j , Driller's or Firm Name License go

7. WELL TEST DATA: Pump Bailer Other 3050 Highway 93 South, Kalispell, MT 59

(If other, specif) Air I ift pump Address
Pvq2lvlbelow land surface: j~'7

;s . r__A__hr,. pumping_ gpm 12 2
o" ft. after hrs. pumping j_ pm Siged by 07 te

- , .-. /,jjl l~iam jF...Dl~orne_",
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ASA AND LEAH CLOTHIER

STATE WELL LOG REPORT

PAGE 2 OF 2

CON'T - 280 - 284 SOFT TAN ROCK

284 - 299 BLUE-GRAY ROCK
299 - 318 SOFT TAN ROCK

318 - 341 TAN AND BLUE ROCK IN THIN ALTERNATE LAYERS

341 - 344 SOFT TAN ROCK

344 - 349 BLUE ROCK

349 - 351 SOFT TAN ROCK
351 - 356 TAN AND BLUE ROCK IN ALTERNATE LAYERS
356 - 358 SOFT TAN ROCK

358 - 485 TAN AND BLUE ROCK IN THIN ALTERNATE LAYERS. FRACTURES AT 434 FEET.
SOME WATER, SEVEN GALLONS PER MINUTE TOTAL.

486 - 526 TAN AND BLUE ROCK IN THIN ALTERNATE LAYERS
526 - 528 TAN ROCK
528 - 531 TAN AND BLUE ROCK IN THIN ALTERNATE LAYERS

531 - 534 SOFT TAN ROCK
534 - 524 TAN AND BLUE ROCK IN THIN ALTERNATE LAYERS
624 - 626 TAN AND BLUE ROCK WITH FRACTURES. TWENTY SIX GALLONS PER MINUTE TOTAL.
626 - 630 SOFT TAN ROCK
630 - 638 TAN AN BLUE ROCK IN THIN ALTERNATE LAYERS
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FORN No. uoV N 7-73 .9 UN File No.
STATE OF MONTANA

Department of Natural Resources and Conservation WHITE-DEPARTMNT/PINK - BUREAU

WEL LOG REPORT CANARY -WELL OWNER
GOLDENROD - DRILLER

State Law requires that thia form be fiZed by the water well driller on any water well C.sL-
pgeted bg him on and after JuZy 2, 1973 within sixty (60) da-zi after comletion of the weZl.

1. WELL OWNE,.:Name LUCAS, Gerald Address Box 128, Lakeside, Montana 59922

2. WELL LOCATION:Couoty Flathead_ SEhSWx.SE 1C, Set 12, Twp.. 26 1N-S, Rg. 21 E

3. PROPOSED USE: __.Domestic Stock ___MunicLpal _.X..ndustial Lawn and Garden
Irrigation __Other (if other, specify)......_ _

4. METHOD DRILLED: ____Cable Bored 8. WELL'LOG:._
__Forward Rotary ___Reverse Rotary * Depth (ft..
____Jetted X Other (iT other, specify) I'roin To Formation

Air Rotary 0 1 Slacl: dirt
1 3 Brovm rock & nravel mixed in

5. WELL CONSTRUCTION: tan siltv clay
Diameter of hole 8 inches. Depth 612ft. 8 15 Light tan soft rock
Casing: XSteel _Plastic __Concrete 15 47 Green-gray rock

Threaded X Welded ___Other (if other, 47 107 Blue-gray rock
specify) 107 122 Soft broken brown rock
Pipe Woight:Dia.: From: To: 122 133 Hard blue rock
22.36 lb/f t.85 /inches +2 fectg'7"_feet -3 147 Hard blue & soft brown rock in
7.0.2lb/ft.6 5/Sinches +2 feet15'Sfeet alternate layers

10.79 lb/ft. 5s inchesl44 ' eet 0 feet 147 203 Hard blue rock
WaS perforated pipe use-d? ._&.Yes ___No 203 ,18 Hard blue & soft brown "nl-1 ip
Length of pipe perforated 60 feet a_____ I_ I-__ A
Was casing left open end? X Yes _No 218 283 BLue-gray rock
Was a well screen installed? ___Yes _&_No 283 309 Hard gray rock
Material Dia. inches 309 332 Soft tan & white rock

(stainleess teeZ, bronze, etc.) 332 351 Broken blue-nnrv r-ck
Perforation type: slots ___holes 351 359 S6t brown rck

12 Size x4" set from 509 fe-et o 529 feet 359 375 'Hard blue-arav rc
12 Size O x 4"set from 549 feet to 569 feet 375 379 soft hrwn r-k. qpp F Af -1-
22 Size It x 4"set from 589 feet to 609 feet 379 452 Hard blue-gray rock. watpr.

Was a packer or seal used? _Yes x No S7% qpm total.
If so, what material _CONTINUED ON BACK
Well type: _Straight screen (raveled (oo cenarae sheet if naccs:a'u)
Was the well grouted? X Y_ __ No 9. DATE STARTED: April 22, 1974
To what depth? Ten Feet feet_
Material used in grouting Puddled Clay 10. DATE COMPLETED: May 3, 1974
Well head complo,.on: Pitless adapter
12" above grad A Other 11. WAS WELL PLUGGED OR ABANDONED? __Yes X No
(If other, specif) _ _ _ If so, how
Was the well disinfected? X Yes No

12. DRILLER'S CERTIFICATION:
6. WATER LEVEL: ' This well was drilled under my jurisdiction

Static water level314 ft.below land surface and this report is true to the best of my
If flowing: closed-in pressure psi knowledge.
GPM flow through inch pipe
Controlled by: Valve Reducers LIBERTY DRILLING CO. 52
_...Other, *pet.- - DriZter's or Firm Name License No.

7. WELL TEST DATA: Pump Bailer X Other 5950 Hwy. 93 South, Kalispell, MT 59901
(If other, epeeS7i) Air Lift Pump Add , r'
Pumping level below land surface:!

ast. 439 ft. after 8 hrs. pumping7JJ gpm •_ _-_ _.
ft. after hrs. pumping___ _pm Si.e3 by William F. Osborne, ;te

___________________________________________Owner---____
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(Continued from Front)

452 - 544 Blue-gray and tan rock in thin alternate layers.
Water in cracks and seams, Total 45 gpm,

544 - 5S2 Soft tan rock
S52 - 569 Hard blue-gray rock
569 - 583 Blue-gray and tan rock in thin alternate layers.

Water, total, 60 g.
583 - 612 Fractured gray rock. Water, total .75 gpu ,



-- OZ9 ?.(* "11) I LL V - - -- -V~kP

ow I - APPfO..d stock WO-9M FobMddF4 C0, lid... M..4.- '29 4

DUPLWAZTE LO~' 1TE~ county ... U~athead .............

-.G AD STATE OF MONTANA
GTR r OUnwATER CoDE

Top Of Ground o aOrSTATE ENGIEE

(Zier. above seal~. No oice of Completion of Groundwater
ormations Lot: Appropriation by Means of Well

o - 13 Finesand.DEVELOPED AFTER JANUARY 1, 1IM
IV1A- 14 Tan clay & (Under Chapter 237, M1ontana Session Laws, 1061)

gravels. Jim C. &
14 - 1536 Blue

boulder. Owr.iyna.N..uAc.Adctasi..Una&..
1544- 4i8 Red clay. Driller.Lhoxtty ... Iwl1UaS.c,.drmi.u~ 5 .4s.m.
48 - 57 Gray to

green rock- Date of Notice of appropriation of groundIwater ... anC o ...........
57 - 59 Tan rock.
59 - 7736 Gray to Date well ftart'd ... 4/.2./6..............l),tt ...................

green rock.
- 775- 78 Tan & brown Type of well..lo. ............. .4IuiplOnt 11hed&... 4ttsar~y... RAS-

rock. (Dug, Driven, bored or drilled) (Cur dri or ot ter)
I- 78 - 114 Gray to greenWater use: Domestic E Municipal C3 Stock 0 IrriationC

rock. Industrial Q3 Drainage Q1 Other C]
14 - 117 Tan & brown Indicate on thc diagram the character and thickness of the different strat

rock. met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc. Sho%
17 - 126 Gray rock, depth at whieh water is encountered, thickness and character of water-bearin-
26 - 127 Tan a brown strata and height to which the water rises in the well.

rock. 7 GPM - -_ __________________

- 27 - 3.46 Gray rock. s.if sm$z... F ,i TO PERFORATIONS
- 46 -151 Tan rock. Hft W Cd. K9.4 F. T

22 GPM sk (U.14 (Few)

51 - 160 Gray rock. 6, 658

OD 2 + 2 49,41" N 0N

Water rises In the well
109 feet from surface.____- __- __-___ -___-

N Static Water Level for non-flowing wet

............................. l...... ...feet

---- Shut-in Pressure for Flowing ekr
Pumping WVater Level ...... . ......- ee

L at-----------.. ......gal. per minute.

Discharge in gal, per min. of flowing we]

----- ----------- Non-flewing
How Testcd.A..rj.._..f.. pu............

. Length of Test... r...hour... -..........
Rcmnarks: (Gravel packing, cementing, pack

It*"* eraci', type Of 31u~fA13 wto.*l~5dirate noaAf o well and In[ .xCU 1.1.% .r1AA .. Pgd .. #A
lpIIU ,4 ,c juse, if pop-i5. iI aclj In the rock below 127 feet.
smanll xequatee ri-pfsents 40 Vole1m-t..thts-area ... crn-be--dV

aen. andad ... up.on... to ... produc... ceAr
sand free water yoar after

y-oos ...ea .as--o... Alloy ar..uot-overuMPod, fsvr.. th

number of acri-n and location or other data (i.e.: rot, Block and Addi
tion).

1bw e*aet deph of boti..

Bottom of well 1600

Tills tam to e In ydriller,msoldess egle to eiMod bythw owmwith the
(Ionl Ouik mi Reoder I te assay In 'Ad wW in 194@ Drilsrie Number b

Plea se mo all qooodon. It met amleale. me state, etherwise the fewm will he"$OWLed Driller's Signature



o?_9 2,&m .,6 i2Z DUCD FLAt,.4&A0r
- T . I _ 2-

File No .- Cw. 9 T. ,.

County. ....

STATE OF MONTANA
ADMINISTRATOR OF GROUNDWATER CODE

OFFICE OF STATE ENGINEER

( - . i....-" Notice of Completion of Groundwater
-r~k / Appropriation by Means of Well

(Under Chapter 237, Montana Session Laws, 1961)

e4 ? A .d Ow nc/' A:.. ..........................Addresso ...........

Date of Notice of Appropriation of Groundwater ........................................... .

S ,,,D a ,)te well tr v... Date Compcted."&f /

.... . ...........T e o Equipment Used... .
("u driven, bored or (Churn, drill, rotary or* V,/ drilled) other)

Water Use: Domestic Municip.al [ Other 0 Irrigation r
/ Industrial Q Draiage Q Stock C]

a. - (%3 Indicate on the diagram the character and thickne.m of the different
strta atet with in drilling, such as suil, clAy, shate, gravel, rock or sand, etc.

- . Show depth at which water is encouutered, thickness and character of water-
bearing strata and height to which water ris,-s in the well.

- .t - SL. sd F_ 7l PTF.OEATION5
Wdsl i S (Fqt i __________ ____

, id C/... r_ T.
Sue . i.") (ft)

-- ___ Static Water Level for nont-lowing Well ... ... feet.

..... ........... ..... - -- - -. Shut-in Pressure for Flowing W ell ..... ................................................

---- ---- Pumping Water .. vel... .... feet at.. gal. per minute.

D . . I)isclharge in gal. per m in. of flow ing well.....................................................

ll w Ile-std. Lem gth of Test .............

-- lkiiiarks: (Gravel packing, cementinig, packers, type of shutoff, loca-
- tion of place of use of groundwater if not at well, and any
-- " "i ...i .... .. ...." ... ... : ... other similar pertinent information, including number of

-- - acres irrigated, if used for irrigation) ..... .... ........... . .... .

_ r73.. -/ T ..1 .( .......... ....... ............. ..........
Indicate location of well and
place of use, If possible. Each
Z- aqua eenta 10 acres.

U how ! depthpof bottom. . . .
Driller's License Number

trller's Signature ... .

:Thk form to be prepared by driller, and three copies to be tiled by the owner with the County Clerk and Recorder
in the county in which the well is located.

Ples answer all questions. If not applicable, so state, otherwise the form will be returned.

Original, to the County Clerk and Recorder; duplicate to the State Enginer; Triplicate to the Montana Bureau of
Mines ad Geology and Quadrupllcate for the Appropriator.



P...N~eO.4fa,.7lhISTATE OF MONTANA FUhN*. _______

RECEIVED Department of Natural Resources and Conservation ~aau~
< 4 -0e "wa patent

K~.jut 1?197B WELL LOG REPORT

hefld yteNw el ah 60P ofr NATURA camp/cut-n of the well. and Form 602. votice
of Corpletlon of GwjmuNvidw-ete ltnenh. be fled by the 1~ o-ne, within 60 days after the water has been put to beneficial use.

1. WELL OWNER 2. CURRENT MAILING ADDRESS
Name Scott Rmssey I Box 395

1 keside. Man4-ni 90099

3. PROPOSED USE X domestic (includes lawn end garden); _ stock:; municipal; - industrial;
kItin; other (specify)-

4. WELL LOCATION S. WELL TEST DATA_..... pumnp__ bailer X other
-(it other, specify) Air TLi+ Vj

Pumping level below land surface:
-~~ est. 174 ft~after 5 hrs pumnping 1j2..... pmm

I ft. after_ hrs. pumping _ pm
NWN

9. WAS WELL PLUGGED OR ABANDONED?_ Yes...L. No
-

ItfYes. how?

10. DATE STARTED 12-27-76
DATE COMPLETED 12-30-76

I1. WELL LOG
SWSE- Depth (ft.)I ~ ~~ 1 [Topesedeoin a sl

1 7 Gravellv cobblestones & boulders.

=2 SEX N Section~~ 1 -49 aJ Ia
T. ____________R. 21 9.. ,3 q.j1y t-l.av wit-h mhaoAM gprv.a

N W _r __APGg

OR. Lot-______ Block _______~ 45 Blue rock
Subdivision Ak 104 Brownm r tlua rnck in alternat- t Lars

City Lakeside _ County Plihpe _JDA_ in left hrnwm rot-k wit-h -bin q;m

Elevation ____Accuracy:_ - n;....5 ,10; - __ f hi-~ roe-i

L. DRILLING METHOD cable, _....... bored, ___ rfkki. nPen of water

x forward rotary. revers rotary. _ jetted. 196 15 Rnft hrnwn rek wit1h i-hit- a
:^4 f (specify) -Air RotaZV 1Prc, a2o ae

L. WELL CONSTRUCTION ANDCOMPLETION - __ Minute Water
aso. of Size anid I'om To Pworwaio.. .n"lt J&j 203 'Pnrtkwt o.very 'loft rot-p

Irid ue I fol Tool ses - e syed clay seams between 198,
Kind Frotim T .n'CtAln a i~ZTa

12" 22.36 lbs. 21 27' $is* (fel) (Jel) -2.Q-2&l--1u rotk

8 5/8" 245 247 Soft tan rock, 12 Gallons Per
8" Sch. 160 15, 247' slots 187' 227' __Mnt1oa ae

6" MV 3/16" - - iuoTtlWia

4"

Wa cosholg left open end? X Yes No unabl -opoel lc h
Wasa pecer or soo ose? __ Yes. No ______.al I n bho e lhti pqrn~n

If s. wket materiel Our___________hs__________ -h-

Was me well gravel packed? ___Yest No +,im"__
Was ue WIN grote X Yes. - No ___M il hoAAl~l n

Te wkat depth? 27'
Material sed in grouting IV"n O"-- o wue ohm t if .wmrr I

Wel~l head completion: Pities, adapter 12. DRILLER'S CERTIFICATIORi
12 in. aove rade .-. ...- other________ This well wa drilled under my jurisdiction and this report
Ofi @6mev specify)istutotebtomykwld.

Pump horsepower - . pump type_ ____ July_5,_19

Pump intake level ______feet below land surface Dt

Paus (electric, diedsee.)____________ Liberty Drilling Company

7. WATER LIVEL 3850 Hiqhway 93 South
Steooe weaer foo 62 feet below lad surfac# Kalispell, MT. 59901
If latdoeenvures - psi ______________

- a n~fow thrugh~ _____ inch pipe 5
Conted by: - Volve, __ reducers, other

OIf $1014# specify) __________alw



* oa9g &6N ZOW 1B PLA.,T.AW C-
CPOM N. 603 11116. 7/M) STATE OF MONTANA FSie No._________

Department of Natural Resources and Conservation White- Departmmnt
Yellow-Departmentk

WELL LOG REPORT Pink-Will Owner
Gold-Driller

Stat low requils tdot this foim be flied by the waeter %wiltnle withain 60 days afe completon oftfie well. and Pit 602. Notice
1-ofICm~*dm of rOewvawter Deveopnirlit. be fled by the well owner wit/i 60 days after the wvater has been put to beneficial Use.

* lk WELL OWNER N 2. CURRENT MAILING ADDRESS

PROPOSED-r-esde US oetc icue .' 599)22

L. POOEUSdoetc(nlawo and garden); _stock; - municipal; - industrial-,
Irrigelon; - other (specify) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. WELL LOCATION 8. WELL TEST DATA pump bailer -" Other
(if other, specify)AI . Pumping level below land surface:

1 I ftr hrs pumping 10 Ipm

NW~~~~ NIt. after___ hrs. pumping ______ Fm

9. WAS WELL PLUGGED OR ABANDONED?__ Yes XNo
--- ~~~~~~~~~I -lyes, how? ________________

10-BI. DATE STARTED 2C 11. I177
DATE COMPLETED____________

11. WELL LOG
- SW SE Depth (ft)

-J4 PotuJ.drr
A- 75 Gravel., C Vr iulrcn:s

%_%_4'A_!k Section .... L... 1153~ C1~v

E oriff __ __ 2 2
OR. Lot.....~..... 3 Blck -____ c) 0 1120 0rtn-,w & Yal1aw Cliy
*Abd~vilio /I- 'mn~ - ,..1.,.,- , 1".A, 1.0 200 1Browrn Clay 1. & ari

* city I______ County !Art th i id .200I 230 1 !.ock
W, Ekeyswon__Accuracy:_ 21n; 24S;t I0' Rf ock .ractura., &, y1atar

L. DRILLING METHOD Came, .,bored, No1 drive sho..
fattened rotuy, reverse rataNl jetted, __

other (spcify__ _ __ _ _

L. WELL CONSTRUCTION AND COMPLETION-

w1e ffew) IfeI eti __

o n Kind prom To _____________________

-sit sini andi 

-ro 
-oProai 

ado

170 0 ico -

5-1/2",

WueaeIgleft open e Yes, No ___ _______________

ftapaefuerel se __Yes. - No__ ___________

L W4fttew"lgr"upeked? ... ~..Yes, No __

lwssoW ''ueuIrearae .. ,... Yes, - No__
To whu deplh? '(, ______________

11U usediigrosing :-il lov . u rn m en Ike" if nessmeevi
welledeo.lege- idedepter IL DRILLER'S CERTIFICATION

12 in. iOn gob _____ cow _____ This wall was drilled under my juridiction ad this report
Of eginhapospify)_Intrilstohebutofmy_____ege

%00up womwr feum eht below lend surface ~o ykolda

7. WATER LEVEL Iehlwedrae ___________________

90" ohind srely feat____________ below____land_____________



02,9 2,(.N ?-.0W 1. ACC C-12 NTH EA D -ic

OW lw New T R 2f,?S

F. N .................. County . . ..........

TZHUCATB JAN' 10 1967A STATE OF MOZ"!TANA
ADMI 'ISTRATOR OF GROUNDWATER CODE

Top of Ground U~~" M - f OFFICE OF STATE ENGINEER

(EIov. above sea leve _* ' . ---* .~ e of Completion of Groundwater
- ~ Appropriation by Memnsn of Well/ (Under Chapter 237, Montana Session Laws, 1961)

- ~~~j/.~~~~A4 ci~wner.~ V. 4.-K~' < ~ AL S

Dr -lt ....A -, .....- dress,. ' - ~-

Date of Notice of Appropriation of Groundwater./

Date well startd161k.!! </. - Date Completed9,..!-~'

- ~ -. Type of well., ~ Equipment Used ... ~ ... ~ .
(d diven bord or(Churn, drill, rotary or 1

* driled) orother)

.3Water Use: Domestic~ Municipal Q Stock C] Irrigation

71j" IndustrialO Drainagec Other O

* Indicate on the diagram the character and thickness of the differen
strata met with in drilling, such as soil, clay, shale, gravel, rock or sano
etc. Show depth at which water is encountered, thickness and character o
water-bearing strata and height to which the water rises in the well.

size 513. mad From. To
of Welstt t (root) (Feet) __ sF3~O4

NStatic Water Level for non-flowing Well ......... fee

4 -4Shut-in Pressure for Flowing Well......

+ --A-----.- Pumping Water Level/ fetprmnt

W ~ ~ ~ r Discharge in gal, per min. of flowing well ......... ........-...

... ...Io Tsed ..... Length of Test ..

-- Remarks: (Gravel packing, cementing, packers, type of shutoff, loca
444J . tion of place of use of groundwater if not at well, and an

ii: other similar pertinent information, including number c

em ft ~acres irrigated, if used for Irrigation)....... ...........

Indicate location of well and.....-.. . ............... ........
plac of use, if possible. Each
small square represents 10 acres.................... ....

Show exact depth of bottion.

Driller's License Number

Driller's Signature7

This form to be prepared by driller, and three copies to he filed by the owner with the County Clerk and Re-
corder in the county In which the well is located.

Pleas answer all questions. If not applicable, so state, otherwise the form will be returned.

Original to the County Clerk and Recorder; dupjlicate tn the State Engineer; Triplicate to the School of Mines
and Quadruplicate for the Appropriator.
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C- 13

OWICountyi ...........

STATE OF MONTANA . i.1
171 ADMINISTRATOR OF GROUNDWATERL 00DZ

OFFICE OF STATE ENOINEER

... ....... Notice of Completion of Groundwater
Appropriation by Means of Well

j (Under Chapter 237, Montana Session Laws, 1961)

0. w6/0 ...... Add...4i ......

e rille ..... Ad.
ate of Notice of rpito-of Groundwater)1,1 (j.4/

edrC4z-e- Da)te well starte/4~d o27 / te Completlf.-.' .. (4 . .2-I';'
1 4?Type of wea-).'A ...... Equipment ..........

-~ j (dug, driven. bored or (Churn, drill, rotary or
'f 2 ' jr .%td~" drilled) other)

4 'A Water Use. Domestic (N Municipal Q Other C3 Irrigation 0
Industrial E] Drainage Q Stock Q]

~1Indicate on the diagram the character and thickness of the different
Z~f '~hW strata met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc.

Uz. ') - Show depth at which water is encountered, thickness and character of water.
bearing strata and height to which water rises in the well.

7T Xft2*'k5. eMd ___- T. sr,.os

NStatic Water Level for non-flowing WVell ........................... feet.

Pumping Water IAVel....qs ... .feet at... ..... ga. per minute.

- Discharge in gal. per min, of flowing well.~3, ...........

How............&/ Length of Test .... ....Q

Remarks: (Gravel packing, cementing,- packers, type of shutoff, loca-
.... tion of place of use of groundwater if not at well, and any

.,* .*. -other similar pertinent information, including number of

- -- -acres irrigated, if used for irrigation) .................. ...

ladlca~t loation of well And.- ,/
plae of use, if possible. Each ............fT
small square represents 10 sores. i

illiers License Number

Drle' atur^ L.A-

This feoam to be prepared by driller, and three copies to be filed by the owner with the unty Clar and Recorder
lia thesounty in which the well inslocated.

IO @leBeMWe all questions f not applicable, so state, otherwise the form will be returned.

C~HW to the Couty Clark ad Roeorder; duplicate to the State Regineer; Triplicate to the Montana Bureau of
X1i1e40aMd Gsleg ad Quadruolleate for the Appropriator.
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File NoW...C.6.....

FileNo ............................. County.. Flathead
STATE OF MONTANA

DUPLICATE ADMINISTRATOR OF GROUNDWATER CODE

Top f Gound Appox.OFFICE OF STATE ENGINEER

(Elev. above sea level.. 3Q50' Notice of Cuompletion of Groundlwater
Formations Log: Appropriation by Means of Well

0 - 25 Glcial(Under Chapter 237, Montana Session Laws, 1961)
0 - 235 lacial W lam R. and Paloma Day; Wilam and Mutriel Day;

till.Don Mc Carlx; Gu McCartgr and
- 235-258 Dirty gray Owneseorge Ls.m nca -... A Aress ..Lakeside. Montana,

rock.
258-260 Tan and brown r~zI~br Liberty Drilling Po. AdesMaoaMontana

Water.
- 260-265 Dirty gray rock. Date of Notice of Appropriation of Groundwater None. filed

Date well startedIA/12/6 ... .-.. Date Completed... 41.114/10...8

Type of well. Drilled..... Equipment UscdAir Rotary Mig.
(dug, driven, bored or (Churn, drill, rotary or
drilled) other)

Water Use: Domestic (9 Municipal C3 Stock Q Irrigation
Industrial Q Drainage Qj OtherQ

- Indicate on the diagram the character and thickness of the differej
*strata mnet with in drilling, such as soil, clay, shale, gravel, rock or san,

etc. Show depth at which water is encountered, thickness and character
wvnter-bearing strata and height to which the water rises in the wvell.

II, . - sesit. and roPm To
Iof weight or (Feet) (Feel) _ LItFORtATIONS
Drilled Csn id Fo% T

Hole Sim. (Feet) (Felt)

!Y~;j~the ~ x x3/16 i 227t
75 feet frm uftce.I

VWAStatic Water Level for non-flowing Well ....75 . fe(

---- ------ Shut-in Pressure for Flowing Well ..Non-f

-- ~L Pumnping Water Level..1 9 .  .. feet at ... gal. per minut

Dischalrge in gal, per min. of flowing well . VOn-1loWItug......T i ~I low Tested.... Air. Lift .UML?~ength of Test. 2 1 hours ....

Remarks: (Gravel packing, cementing, packers, type of shutoff, lbc
I tion of place of use of groundwater if not at well, and ar

other similar pertinent information, including number

,JEacres irrigated, if used for irrigatlon)All water. enterL)
C NW.VNW.Sec. T2S p20OW well from cracks and seams In the rock below 2f

Indicate location of well and . .... 11................. .. .. ........
place of use, if possible. Each fe.W~ 4tg racn~ eedduo

smal quae epesets10 crs, produce clear sand free wateryyear after year as low
as they. VOe not. p rwpd..L . thysould be-

Show exacet depth of bottom, pumped at rates not in excess of 50 to 75 per cent. of
the tested capacity of the......... No;.. .2 .... . ..

ottomi of hole 265' aquifer. Driller's License Nuiber
\1V7.70.1

Drier's Signature

This form to be prepared by driller, and three copies to be filed by the owner with the County Clerk and Re-
corder in the county In which the well is located.

qPlease answer all questions. If not applicable, so state, otherwise the form will be returned.

Original to the County Clerk and Recorder; chiplicite to the State Engineer; Triplicate to the Scht, I of Mines
and Quadrupllea"e for the Appropriator.



r- '0 "a ' " '*vj.'-C-1&,~' (A'_ ___ h
~,o~s ~ t tis orm WELL LOG REPORT i-

te l I qt ie htti omb tiled by the water well driller within 60 days alter completion of the well.

1.WELL OWNER 6. WATER LEVEL
Name Clyde Fauley Static Water level E 100 lost below land surface

___________________________________________ It flowing. closad-in pressure ______________psi

2. CURRENT. MAILING ADDRESS _____ gpm flow through ___ inch pipe
Box 1 56 Controlled by: _valve, ___ reducers, ____other

Welt Qlacoier-Mont * 599736 (it other, specify)_______________

.3. WELL LOCATION 7. WELL TEST DATA __pump__bager other
fit other, Specify). air

- - - -Pumping level below land surface:
340 .ft. after 3 .hrs. pumping 12 gpm

ft. alter __hrs. pumping _______pm

8. WAS WELL PLUGGED OR ABANDONED? _Yes X No
xIl yes, how? __________________

9. DATE STARTED 12/Z26/81/Z
DATE COMPLETED 8

10. WELL LOG
Depth (It.t
From To Formation

0 2 top soil
-2- 0 *clay & Fravel

- - - - - -80_ 150 clay & boulders
jj~y. M '4.J'/.Secion 180 .250 brown clay & pravel

____ _________SetioIs2503_ brovm clay
TewnsbpJL....N/S amage...20 ,Z.)Aj E/W 34 0..~ fractured rock 8& water
Covello
Let ~1EGBlock_________
Subdivision ___________________ ___________________

Well Etevation _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Accuracy:_ *10': . so0';- :t100% _______________

4. DRILLING METHOD _____-cable, -bored.
.... j...orwsrd rotary, __reverse rotary. ___ jetted.,___ _____________________

______e-ote (specify)__ ____ ____

5. WELL CONSTRUCTION AND COMPLETION_________________
Sin d &nz a"d Frm To Perfoatis lo04wof_______________

610 0"ase Kiod Fro To -

Woe sn m l e ow ? y-Yes ___No___ _________________

Wee a Pecker or seal used? ___Yes -No lvie $OWNr$ lowe 01 eesuavi
tees. what material _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Wee te wall grovel packed? YesI ___Ne 11. DRILLER'S CERTIFICATION
W" t*e wl freuted? ...z...Yes ___No This well was drilled under my jurisdiction and this report Is

To wild do@*? 25 true to the best of my knowledge.
Materiused In greuling CmvX alurry 2124_______2 _

Well Me" completio: Ilwas flapter call_____ N
1ine. Idleg rlido ete_____ nril l1nC(11 411114r. specifyf Fir & nor

Pe, eleloevl e below land surface Qidd017
Pelueral PI , diossl,.tc.) S"I.r, I/l(4. 2 * 125

MOSEAtIAA oLAftrmcmT or NATURAL CSO410CES a CONSRV ATWDoPJRC

DEPARTMENT COPY W -8 5
Well owner must complete Form 602 on reverse side. W . 85



02.9 UlN 20W 18 SDA PLA'rWEAD
O2 Aniseed ft* 1..,--suu. rv~asf CS et.N... Minmo-si V~~

Wol N ... .... . ... . ...... T..261 ...... R2?0j ....

TEU'UOATE County..F]JibPWL.. ....

LOG sTATE or Mo*AxA
LOG ADKDNSTRATOR OF GROUNDWATER CODE

ToIV of Gr~ound Approx. STATE WATER OOBRVATION BOARD

(*W, Notice of Completion of Groundwater
tuna ii.:Appropriation by Means of Well

DEVELOPED AFTER JANUAR9Y 1, 1982
0 - 22 ClIay.* (Under Chapter 237 Montana Session Laws, 1961, as amended)

22 - 4e0 s'al I stone
and clay. Owner . 0tyRdfield .......... Address...WPA5Id e,_onan 9 ,,_
clay. Some Driller ...AJ ~).Qr '2S9 Address..T~ssoula., Montana

-5 t ael a.......................... ....... ............
54 - 56 ward pan. Data of Nqotice of appropriation of grounsdwater..Ne Lfile.............
56 - 38 Clay and

St8l - torA. Date well startd..1.?.M.§9. ............ Date completed. .8.. .......
*59 - 61 Quarts 0 ype of wvelfl rI~d................. Equipment used.Ule.

61 - 72 LiLmeone* (Dug, driven, bored or drilled) (Churn drill, rotar or other)
72 - IO~j Red lime-

- toe (oC)Water use: Domestic al Municipal 0 Stock 0 Irrgation 9105to120 . loloplston Industrial 0 Drainage [3 Other 03

hard layers.a Indicate on the diagram the character and thickness of the different strata
120 - 130 Hard pacKed mtwith in drilling, such "s soil, clay, shale, gravel, rock or sand, etc. Showdepth at which water is encountered, thickness and character of water-bearlnggravel an strata and height to which the water rise in the well.

clay and___________
water. she 01 .. and VWE To rROAIN

150 - 150 L2etons Dealm" (rea lye

and clay. ft* treat crewt
150 - 205 Gravol and

water. 6" 6 5/8"
0B x 1 t" -5 278 N 0 N E

48 to 5hw ft., 12i0 to .-- , .

130 rt., 150 to 2.65 et. I '*.. :. .-

Notes 0 - 205 ft. I. _4
dri::at by unhinu&" T Statl9 Water Level for non-flowing wel
driller. 2'6..Je

205- 't Yelo cy-3 IIu Pressure for Flowing Well.N.Qfl..f..

mixed to IN.... at -.... Z% at.2 ......g al. per minute.
240 - 263 Gravel Jet-I

bedded in IDischarge in gal. per main, of flowing' wel
yellow clay. ....

26S 265 Browi send IHow Tetd.. r-i
and gravelj
WA th so - Length of TesL...2.jil2.......... _j
yellRow clay Remarks: (Gravel packing. cementing, pak.
ited IngO yeo s.ofA].Xtrt p

S ilty wetter L4.ae28. T_ *X, tj [a
265 -276 arevet and Indieata location of well and sem in th crack beo~§*Wetn

yell ow clay place of use, if posible. EachsemIntercbl 2§ iE
with gravel. small square represents 40......... .....re.....-.- e-depedd
mi 1d IA are ..e ...... I .th area............. ca .. b I .....d.

276 - 289 a~:ad .10.0MAA o . i. ... fh*,.0-.r1 ITfMA..- ..
ye ILow rock ........ ......- .~.....o otinue on reverse side)

Seep. oC UBE-It used for Irrigation, Industrial, drainage or other. Explain, state
waternumber of acres and location or othser dkta MIe.: Lot, Block and;Addi.

289 - 2193 Hard blue. tIon) I
ro ck. Ap rximteyiar.

29; - 297 Broken blue - 1.. .. ..-.

Sam exal daj&n&%4ktom. j9 . . ).... gV94 ... 1pa!I ..(" "-)" ...
Bottom. or well 294PI .... ..............................................................

Tide f"e to be pepared by driler adt these spis to be filed by the sear with ......
Oss*Cark said Iaease In the saty In which the well Is leested. dents so" to be DTrile' License No r I

retrnd.Driller's Signature.I
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1

and ellow
rock. Water.

297 -299 Hard gray
rock.

SWater rises in well
29'6" from surface.

long as they are not overpumped, i.e., they should be pumped at
rates not in excess of 70 to 80 percent of the tested capacity of
the aquifer...'

•4.1. Z4 +1.7
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- O2L9 Ao o~: s . -1

I Fileo...........o....... ow 4 C-8T..... . 15
County L?.

4 STATE OF MONTANA

.I~o~a~ ~' laration of Vested Groundwater Rights
L (Under Chapter 237, Montana Session Laws, 1961)

of (drs).. ............. ...................... ... .. ................ .

County ofq1...... ..... State o .
have appropriated groundwater according to the Montana laws in effect prior to January 1, 1962, a.s follows:

2 . T e b e e i l l u e o t w 4 , h l i s b a s e d _ ,( ' L . L L . / "
------ ----- .............................................

3. Date or approximate date of earliest beneficial use; and how con-

*4. The amount of groundwater claimed (in miner's inches or gallons
--per minute) .......-70'........................._.......

- .- . . 5. If tised for irrigation, give the acreage and description of the lands
a tn which water has been applied and name of the 9nrthereof

.A..... ec.A TAlJl . .. ,

Indicate point of appropriation .~' . .........
and place of use, if possible.
Each small square represents 10 6. The means of withdrawing such water from the groun# and the
acres. location of each well or r 'means ofwtd~ a

7. The date of commencemeilt and cipletio Oft the on truction of tht well, wells, or other jorks for with.
dawal of groundwater .... .4 A L~& ~ f,~4 (~s-"',?

S. The depth of water table......_k . / . .... .........................................................

9. So far as it may be available, the type, size artod, Of ach well Wr~e general specilications of any other
works for the withdrawral of-groundwater Lk C -C.. ,.

........ ....... c /i *.~ " ...... .I..

10. The estimated amount of groundwater withdrawn each year...... 42 a . .... ~.Q v-' ...... 4 ......

11. The log of formations encountered in the drillinw of aac awealt if'.~ a .2-

.r~ ... ' ..... 7,/A 97. .Ca..) 17

1I. Such other Information of a simil ;naure as may be useful in carrying out the policy of this act, including

Signature of Owner. .... Lr i c.5L 4j<

left"

it anawer all questions. If not applicable, so state, otherwise the form will be returned.

Afima t te County Clerk and Reeorder; duplicate to the State Engineer; Triplicate to the Montana Bureau
41Minesai mdevlowv. ad Quadruolicate for the Appropriator.



0 2.9 24 N 2OV_ 1 18 SDA r-LiT N D -2 /V - , 2 0 W - A
F OR0 New 7 ".ATE File No.

.l 0. tuJIart ral Resources and Conservation WHITE-DEPARTME Tep~a ;P FMPINK - BUREAU
r Q7A'tm CANARY - WELL OWNIERi.~ ~~~~ JUN 19 o74 W LL LOG REPORT NA -W owt

.."u. .. r. .GOLDENROD - DRILLER

State Zaw re r bej i"ed by the water weZZ driZer on any water weLZ co
LOted b- hi _nfd U;73 within sixt (60) days after com Zetion of the weZ

1. WELL N Mab M Address 411 - 2nd Ave. E. Kalisoell. Mont.2. WELLLOAIN
LOCAT'ON:county Flathead ; NE_SENW , Sec. 18 , Tp..2 6 N-S, Rg. 20 E

3. PROPOSED USE: .X.Domestic LStock Municipal Industrial L awn and Garden
j2Xlrrigation Other (if other, specify)

4. METHOD DRILLED: Cable Bored 8. WELL LOG:
Forward Rotary Reverse Rotary Depth (ft.)

____Jetted LOther (if other, specify) From To Formation
Air Rotary Q.0 1 Topsoil..

1 5 Tan fine sand dirt.
5. WELL CONSTRUCTION: 5 16 Tan silty clay.
;,.' iameter of hole8L inches Depth ft. 41 4 Cobblestones. boulders and

Casing: ;._Steel Plastic __Concrete aravel embedded in- tan clay,.
Threaded XWelded Other (if other, 84 1 97 R7edcly stone.

specify) _ _ _ _ __ 97 326 Gray and yellow rock in
.Pipe Weight:Dia.:8 5/8From:.2'1" To: 298 alternate layers.

"'Ii 22.3(,lb/ ft.B..ainches'L"feet__2,afeet 326 390 Dark Draw rock. Water 30 gow
lb/ft. inches feet feet

-,' lb/t. inches feet feet ' "
Was perforated pipe used? Yes .( NoLength of pipe perforated feet

Was casing left open end? Yes No
Was a well screen installed? Yes _I No

P. . Material Die. inches
(stain ese ateeL, bronze, etc. )

Perforation type: _slots _holes
Size set from feet to feet

; Size set from feet to feet
Size set from feet to feet

'Was a packer or seal used? Yes No
If so, what material
Well type: Straight screen _Graveled (Use separate sheet if necessary)
Was the well grouted? Yes L No 9. DATE STARTED:: .: "-- "8 / 1 / 7 3

. To what depth? feet
Material used in grouting 10. DATE COMPLETED: 8/6/73
Well head completion: Pitless adapter
12" above grade _ Other 11. WAS WELL PLUGGED OR ABANDONED? _Yes X N
(If other, specify) If so, how
Was the well disinfected? XXYes No

_____________________________________12. DRILLER'S CERTIFICATION:

6. WATER LEVEL: This well was drilled under my jurisdictio
Static water level jfft.below land surface and this report is true to the best of my
If flowing: closed-in pressure psi knowledge.
GPM flow through inch pipe
Controlled by: .r_ Valve Reducers LIBERTY DRILL1NG & PUMP CO. 52

Other, spec? t DrilZ.ar s or Firm Name License No.

• 7. WELL TEST DATA: Pump ___Bailer XXOther Rqute #6. Hwy 93 South,Kalisor, ll MT 599C
(If other, specil7) Ai Lift Pump Odd'qe&
Pumping level below land surface: Est. *, " , ,j; ,. ' ,. *

. j ft. after__J hrs , pump ing _ 3D0 jpm •, . ,
' ft. after hrs. pumping,,_gpm Signed by William F. Osborne, Dat .h

l O-'-' ,rli - -iJ'
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O l ?-?.a 6/Dd- F,- 7 41A:File No. .
STATE OF MONTANA

~partment of Natural Resources and Conservation WHITru- 1EARTM11 F

PI1K -B1UII.EAU
CANARY-',,'LLL O.''lrRWELL LOG REPORT N'ARY GODFOD-- .L

State rOhqA'v' ',.at fovir, be f!.d by the cter' well di, iZain on an,!! wzt.',r L..uL, ucom-
v I eted"d I u h ': ,  rule I, 1973 within siNr! (GO) 01c, .,. co., Z t'o " :. uLI

WE.L .5 aeUAtvX County Park Board Address P 3ox 1000 Kaispell, MTr. 59901

WELL CATION:Counv Flatead ;91 1SE :%q i, Sec. 18 , Twp. 2 6 4 -, Rg. 20 -.

PROPOSED USE: -Dome.stic Stock _ Municipal Indusr,! [L.w% aInd Cardun
•l Irrigation X Other (if ockzer, .<fy")Sur4nv .,E-ter for. 5 ace Pc.bI1ic Pra,

_________________kn..m as Be n W illi .n' P,[i"
H D IDILE D: Cable Bored 8. WELL LOG: ______ a________

Forward Rotary Reverse Rotary Depth (ft.)
Jetted X Other (i. o p;:c', !Lu!-fy) From To Formation
Air .r.tarv 0 6 Topsoil

6 41 Gravel, cob'Iek torc & IXcLl.t
WELL CONSTRUCTION: __i___Qdu(cd in Lain silty clay.
Diameter of hole 8 inches. Depthl_96 ft. 41 69 1Gravel & cobblostones o .is l
Casing: X Steel Pla,;tic Concrete in gray clay.

Threaded _ZWelded Other (if othev, 69 86 Gravel mixed in tan siLty clay.
apeoif!) 86 98 Tan silty cla,.
Pipe Weight:Dia.: From: To: 98 117 Gravel mixed in tan silty rlay.

24 b/ft. ___inchesl_-__fcetll9'9!eet 117 138 Tan & blue rock in alternate
j7.j1b/ft .____i nchesl05 feeC196 feet layers.

lb/ft. inche. f feet 138 141 Red clay.
Was perforated pipe se--d? _jLYes No 141 144 Tan rock.
Length of pipe perforated 1,:levoln feet 144 153 Blue rock.
Was casing left open end? .__LYes __No 153 162 Green rock. Soa'i water.
Was a well screen installed? Yes v No 162 1G8 Broken tan rock. Water. Thirtec
Material Dia. inches _ _ allons per minute total.

(atainless st.,? ,.1r::.,, etc.) 168 181 Tan & blue r - in alternate
Perforation type: slots holes __ _-laxrs. t'ater. IV.:,t' qdllons
Size 1i x 3 set from l5 te%.t t 197 eeLe . .... .... minuto tot7L.
Size set r- .. 1ft LL Id %2 1 I2 FT) " I la I .
Size sec fro:- ''"' 1.82 I 9T tc-l t, )i o. u ,

Was a packer or :;e.l u . - .. . __ I '::,li r. v.' t.y rv: : I ; Kr
If so, what :arcri.,l . . . . . . . .... .. i L ! t(. t Z!)... ". .

Well type: _____Sc ra i . -; ,,. _ . ctv . d , (-. .r.. .. ,'., ".;.;')
Was the well grouted' _x.cs No 9. DATE STARTED: 12/04/75
To what depth? 117 Let
Material used In g.outng ATE COMIIPLTED: 12/09/75
Well head completion: .. id t -

12" above grade x ucthr__ 11. WAS WELL PLUGGED OR AUADO-U'EU? Yu! V o

(If othar, ape"if.) _ _ If so, how
Was the well disinf cted? X Yc ; No 12. _ _ _ _ _ _ _ _ _ __CERTIFICATION_

________________________.... . .____ 12. DRILLER'S CERTIFIC'ATION:
WATER LEVEL: Ti:h WL'I I wi; d, i I It'd MidI±' .jktVL!-diCLI Li

Static water level 47ft.bulow land surface and this rclport is true LO ttha best of my
If flowing: closed-in ir e i kn.',I
GPM flow Ctrough . .... i('Ih pipc
Controlled by: Valv, ( tiue r -i .,i.LV tpcillir_,,...,.Y.Th52

Other, - . " ,

WELL TEST DATA: Pu..p _Batter ", Other 3330 !Iichiway 93 ,.uL,ktlalizj2 l, t1,4l' 59901
(If othar, apiccify)_ai_I j ,;
Pumping lovdl b.ulin: tan,! :;ttrCtQ 1 2/22/75

12 2ft. after 5 hrs. jur;rpinl 13 gpm \.
f after . . Iaur i ; i.. ... 1;)1 1, .. .



Cot AUG 1 8 1982
State law requires that this form be filed by the water well driller within 60 days after completion of the well.

MflNTANA n D P

1 WELL OWNER KALISPELL FIELD OFFICE 8. WATER LEVEL
Name M. 1J. I iY./es ].ily T,.. Static water level I ' - feet below land surface

If flowing; closed-in pressure psi
2. CURRENT MAILING ADDRESS gpm

P.O. iJ)x 545 Controlled by: valve,, reducers,
.-kside, Tr 59)22 __ other, (specify)

3. WELL LOCATION 9. WELL TEST DATA _ pump bailer
County Flathead ': other, (specify) Air Lift
Township 26 N/S. Range 70 07W Pumping level below land surface:

OL i 141 ' TV1 1/4 Section 13 Lst. 180 ft. after 5 hrs. pumping 15 Jgpm
Lot Block ft. after hrs. pumping 9pm

Subdivision
10. WAS WELL PLUGGED OR ABANDONED? Yes X No

4. PROPOSED USE Domestic WC Stock 0 Irrigation 0 If yes, how?
Other C specify 11. DATE COMPLETED 7/06/82

5. DRILLING METHOD cable, _bored, 12. WELL LOG (Page 1 of 2)

-forward rotary, __ reverse rotary, jetted, Depth In.

X other (specify) Air Rotary From To Formation
0. ll ( 1vel, ,bblstoTs & houlcers

6. WELL CONSTRUCTION AND COMPLETION I in light brmn silty clay.

Size of Size and From To Perforations n.Lot'J and/or 11 191 Cravel & cobblesto n; i dark
drilled weight (feel) (fel) Screen
hole of casing ______ -tilty clav.

Kind From To 19 20h ro~der.
6" 6 5/6" Size (fleet) (feet) 20; 45 Gravel, lestoros & Louldrm

x .250 +116' 761 in brtmn silty clirl.

6" 4h" ID 40 48 (Gray & bra'm rock in alterato
class layers.
160 _ 561 240 s t" Light & dark bimr rack with

" -1200' 2401 fracturcs infilez with orange
240 264clay.

57 82 1ard ldark gray & c rM-green rvrc

______ 
ith brown oAurm.

- -I 1 82 87 Gr a- qrn, dark gray & brown
Was casing left open end? __Yes No ro&, in Oin alterA,

Was a packer or seal used? Yes = -No ( r o& 13AC1 2

If so, what material (use separate sheet if necessary)
Was the well gravel packed? Yes X No 13. DRILLER'S CERTIFICATION

Wa wth we t? _This well was drilled under my jurisdiction and this report Is
To what depth? true to the best o1 my knowledge.
Material used In grouting Ji y 7, 1902

Well head completion: Pitless adapter Dt
Yes X No

Top of casing 12 In. or greater above grade Frm Name 3850 Hi.hway 93 South
X Yes ____No Kalispell, t 59901

7. WHAT IS THE TEMPERATURE OF THE WATER? dr/ i.,.
46 Degrees Fahrenheit -.r l 14 52

Measured ClEstimated signature wilum r. 0sLorrb License N.

MONTANA o .r.ATm Lr Or NAr .tAL t#.,OUC£eS a CONSEVAION

32 SOUTH EWINO HELENA, MONTANA SU20 449-396* i V " 4

WILL DIULLER COPY
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Marvin Lande Family Trust
Well Log Report
July 7, 1982
Page 2 of 2

Frau To Formation

87 120J Gray & brown rock with fractures infilled with orange clay.
120 147 Light to dark gray rock with thin layers of orange-brown rock & calcite,

in fractures.
147 155 Light to dark gray and gray-green rock with thin layers of brown rock.
155 166 Light to dark gray and gray-green rock with orange clay in fractures.
166 179 Light to dark gray and gray-green rock.
179 187 Light to dark gray and gray-green rock with orange clay in fractures.
187 195 Light to dark gray and gray-green rock.
195 207 Light to dark gray and gray-green rock with orange and white clay in

fractures.
207 224 Light to dark gray rock with seams of brown rock. Water 2 G.P.M.
224 239 Light to dark gray and light to mdium brown rock in alternating layers.
239 249 Fractured light to dark gray rock, light green rock and medium brown

rock, in alternating layers with soft orange rock in fractures. Water
10 G.P.M. -total.

249 264 Fractured light to dark gray, light green and brown rock in alternating
layers. Water 15 G.P.M. - total.

Note:
Wells of this type in this area can be depended upon year after year to produce

clear, sand-free water as long as they are not overpumped, i.e., they should be pumped
at rates not in excess of 70 - 80 percent of the tested capacity of the aquifer.

RECEIVED
AUG 1 b 1982

MONTANA D.N.R.C.
KALISPELL FIELD OFFICE



opi9 a~sm zDW 160 FLAW F AID
IfffmteUterf. Me7) STATE OF MONTANA Fik~g. 18670-Y7 62 -,

, .ODepartment of Natural Resources and Conservation Whito-Ospartment'

Yellow-Department
WELL LOG REPORT Pink-Wall Owner

0,94 .29A - P~ 0 - /8Gold-riller

State lkw requirus that this (orn be flied by the wy."Y wldrite within 60 days after completion of the wel, and Form 6502. Notice
of Completion of Grvmswdeter fX-r~elopnent be filed 1, V :1w wcll owner within 60 day's after the wate, has been put to beneficial use.

1. WELL OWNER 2 URN ALN DRS
Name Mike Felt 2.CRETALNADES

3. ROPSE US ...X........omssi (nclde Rig Fnrk. Montana 59901 idsra;

3. POPOED UE I dometic(inludstwn and garden): _.........stock; - municipal;: nutil
irrigation: other_(specify)__________________________

I4. WELL LOCATION 8. WELL TEST DATA __ pump _ bailer ____other

- -1 ~~~~~~~~~(it other, specifly)__________________
- I --Pumping level below land surface:* t-.. -- - ...Z~lan. It. after,..j4.. hrs. pumping ..........2j ... gpm

I .~-40g... It. a&ter ... 4.. hrs. pumping --- U gpm

9. WAS WELL PLUGGED OR ABANDONED?_ Yes.JL Mo
--- If yes. how?

14 10. DATE STARTED March 27, 1978
DATECOMPLETED April 15. 1978

11. WELL LOG
SWSE Depth (ft.)

I I ErRoL It.. Ermation

- ......- . 1..... .~ I Clay and Boulders.

___ )~Section -- ZO ..... n R ck .

OR, Lot_______ Block -______ 25 26 Fractured rack and water
Subdivision ___________________________

City I a ke id@ County Flathead 26 315 Rock.-
Elevation _____ Accuracy: - 10; ±50% ±t 00; 315a. 33 Fractured rocK and watr

5. DRILLING METHOD - cable _bored, iinf 1..340 Rock,
Sforward rotury. _ reverse rotri _ jetted,

ether (specfy)

L. WELL CONSTRUCTION AND COMPLETION I________________
ies me. 011 Flom To Porwonieft *note,____________________

*Ine 40= IfeI awl tIg

6" 6 5/8" aut 81 Z' I __________________

170 None

Wallull"lefteeed smon "a . Yes. No - -

If Ue, VAN material __________ ____________

Wallthe walravalpacked? - Yes. __no -

Was so eo reue- Yes, __No - -

To - " Tw depth? 70 f'.-
* Matera sad in reuting Rontoni te two, ~pecu show 11 neesawy

Wall.oo caion ade adap___ ther 12. DRILLER'S CERTIFICATION
If eth. ae afy- ,ote This wll wee drilled under my jurisdiction and this ripenOf oihorslamlly)is true to the beet of my knowledg.

Pump hereepwer -, pump type_____ 12..
Poop laide loadI _ __ feet below land surface 'e
Poer (eleadiad.t.)___________ fllmayer's.Water Supply Co.

7. WATER LEVEL Poo "5 Kelly Road
INSM eealval 220 foot below ladsurface KaliSpell, Montana 59901
If edugif adon" pe uremium_____ pal .,*

4 - e~g flew threes _______ ch pip -

cestrdeby - "I". .. eduers. - *ther - '..

Of ether, spoelfy)______ _____ as



Z.W I8(jLA PILATH EAD

Ole 2 Appovd Stock Foat-4t.to pohftn C... lig.. eal.-81

Pile No..~_______ TL....... .

DUIUOATZ outyZIL' ......
STATE 0F MONTANA

LOG ADMWIB12TRATOE OF GROUNDWATER CODE

Tap, f GiundSTATE WATER CONSERVATION BOARD
(Nv..~ lv.~22', .,.) Notice of Completion of Groundwater

Formations Lo~i Appropriation by Means of Well
DEVELOPED AFTER JANUARY 1, 1962

0 - V!1 Top soil.* (Undcr Chapter 237 Montana Session Laws, 1961, as amended)
-LI';- 3 Tan clay and.

cobbl ct Ono t ' nrM.4. . ~ . ~ .drs...Aii~s.M.1.J&.
~'* S 5T s~n bclclr. atricia W. Taylor
55-. 14 Tans cl V Lind DrillerlAMIKY...IC.1-1JAZ ..A Qa.Address.2wIi IxiuA... ~n~z

cobbluultnnoo.
1 lrd Date of Notice of appropriation of groundwater ... a CUl............

* rock.
brte r5a5 T15 ck Date well started ... 51.21.k9............Date complctcdil5/( 2............

53 - 122 Gray rocic * Type of wellftKJA9S.... ....... Equipmient usd.U_ aay.......
122 - 136 Tasn and (Dug, driven. bored ordied (Churn drill, rotary or other)

browzn rock.* Water use: Domestic C3 Municipal Q] Stock 0] Irrigation M
136 - 165 cark Cray Industrial 0 Drainage 0] Other 0

r16k - 6 a mdindicate on the diagram the character and thickness of the different strata
165 161 Tar ~nd met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc. Show

168bran rock- depth at which water is encountered, thickness and character of water-bearing
18- 265 Gray rock. strata and height to which the water rise in the well.

265 -267 Tans rock. - __ (Fc)_____ ___

267 - 288 Gray rack. at of ft" a" Flot OERORAN

* 288 -295 Tcsn and "so,. o 0001.1 VA"g V.. T

liglit Gray . (Ve ()

roof; irn 6" 7" 01) x

* layers.
*295 -3-13 Li~lit gray

. .* rock.
*4f. 342 -348 Tain rock.

346.. 405 Gray rod:. -___-_ _ _ _-___-___

30 U:
* 405 - 409 Light gray _____ Static Water Level for non-flowing well

rock. 113 c' ..... 5..... .. feet.
Tota.-------------------------Shut-in Pressure for Flowing Well.12!!X

Pumiping Water Level..... 3. I.....feet

I X Discharge in gal. per nuin, of flowing well
---------------.

latter rison in w~il How Tested ..Atr .. L.t.. %a........
*255 feet from ourtiuco. Length of Teat..Ilt.JVA,..............

Remarks: (Gravel packing, cementing, pack.
.~.ASe.3T2~l.~0Jer, type of ahtf)-.. .. gAto . na

Indicate location of well and..................l
I i Place Of use, if possble. Each QFrA d5Oiui... anda .. roci* L *,I small square represents 46(, *

- *' "l acres. ezrud ssnxIbOL.91f.. ... W~alar....

'7 . .. .................................. A ...... b

- tojrdaurace..................... (Cotnue on reverse side)II USE-If used for irrigation, industrial, drainage or other. Explain, state
- --7 I number of am sand location or other data (i.e. -Lot, Block and Addi.

- lion).
J .................sxga.... ....... ........ ...

Abow ame depth of bottom

This form to be prepared by driller, sad three copies to be fled by the owner with the ...... .......... . ....................... ....
Cuny Ck sd laerder In the aaaf in which the welt Is lected, tl coytob Driller's License Number

.41101011101 by brfler.

(Hu .w all Ieaes If met sippliable, so state, otherwise the form will be
11111rsed.Driller's Sfinature.
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Nto lls in this area can be depcexdd u;)okl to produce clear
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cent of the tested Capacity of." tho a,-uiCer.

* '. OL0

Ilk,

F..

I -
i~o .o.. '.

'Al) -



C-26 2.o 9AD.21
62. U 10 1 AAD LATHEAD ~

ri~r~:.t ~Appie@ed stock Fouifia, PuNW&WOa Co. Ufd*W Montas-M31.480.

Mll No .. . .. ........... T.26 N RO

5TATE FMOTN

o~~c' .v - ~ADMINIXTRATON FGONWTRCD

t-A To of vo~d ApprxeSTATE WATER CONSERVATION BOARD

j , ~* ~- ~Notice of Completion of Groundwater
Appropriation by Means of Well

FormaionsLogsDEVELOPED AFTER JANUARY 1, IM6

0.- 2 Tan clay. (Under Chapter 237 Montana Session Laws, 1961, as amended)
2-51 Dark gray Neil J. and

rock. Christin
S51 - 52 Tan rock. Owner..................... ........ Address..LXAkes .Idcj tana.

3 2 - ... 2~ark gray Dile~ot.i4±l oAdes..ao~,?n n
rock.

brow 8 Tn aocd Date of Notice of appropriation of groundwater...P.-.4.
1 PIRd..........

* 85 - 100 Dark gray Date wvell started .... VA/.0/6 ....... Date completed ...A9.0........
* . rock.

4; 100 -101 Tan and Tp fwl.rl~ qimn sd~r~~
4brown rock. (Dug, driven, bored or drilled) (Churn drill, rotary or other)
101 1 15 Dark gray Water Use: Domestic MI Municipal 0 Stock M Irrigation G1

rock. Idsra 3Dang te j
7. 115 - 216 Tan and In*til0 Dang te

brown ock * indicate on the diagram the character and thickness of the different strata
* '2 GPM met with in dilling, such as soil, clay, shale, gravel, rock or sand, etc. Show

116 153Darkgray depth at which water is encountered, thickness and character of water-bearing126 153Darkgray strata and height to which the water rises in the well.
rock.-

153 - 154 Tan and ons. of o an 101 1 To FAOAIN

brown rock. .T.k ofi coming In F_ T*
14- lS7flDark gray on. Met (Fe")

.W.; rock. 7" 7" 0D xN
157- 59Tan and 26 3.

brown rock.
159 - 162 Dark gray

4~ rack.
162 - 16304ran andI, ~brown rock.____
2~ 63,6- 180 '.arc gray roo. ___-___ -___-

_8_-______ad tti atrLee for non-flowing wel)
brown rock. 7 et

181*~- 185 Dark gray
rock. x Shut-in Pressure for Flowing Well..XPAR!.

185 - 186 Tan rock. Pumping Water Level........U.........feel
186 - 255 Dark gray w at.......... ..gal. per minute.

1*. -rock.

255 - 257 Tan and Discharge in gal. per min. of flowing wel
brown rock. --- ----------

2 57 - 319 Dark gray How Tested t..LAA.. ....
rook.____

4 319 - 349 Tan and -J Length of Test. .. 6... ourz ............
"tbrown rook. Remarka: (Gravel packing, cementing, pack

*349 - 355 Dark gray rock. rtp fsuof.l-..rRO
.N/,&.Sec.9 TAM RON.o, yeo htfXJ~Ntr
Indicate location of well anAmi".~11.±.....WLLALofr.Q....
place of use, if possible. Each czck An . nm.1. . h .

W ater rises In well small square represents 40 * -

70 feet to surface. ace..gktogJl..sl' . eoo.

Aurfae..witL..D.Aaka.oZlln±Ctiu on reverse side;

USE-f umed for irrigation, industrial, drainage or other. Explain, stat4
number of acres and location or other data (i.e.: Lot, Block and Addi

~ lote. ofveil355.f...................... 52 . ... ................
tob rprdby drille. ad tbree esples to be flied by the owner with the--------sa..

* Ok Ind Reedo h sone In wh the well is located, tissu copy to be Driller's Lie N r
by didw.

se.all questsm Nf a"t &"Usable. so state. otherwise the ferm will be W
Driller's Signature.

soi
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Wells in this area can be depended upon to produce clear sand froe
water year after year as long as they are not overpumped, i.e.,
they should be pumped at rates not in excess of 30 to 40 percent of
the tested capacity of the aquifer.
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Poem No.. 603i Ino. 71761 Vj STAX+E OF MONTANA File N._________

Department of Natural Resources and Conservation Wlite-Department /JO
YeIlow.Depantment

WELL LOG REPORT Pink-Well Owner PC
Gold-Oriller

State kwth refliirs that this fimpi he fIka! h r the swg.r.xll drtiller within 60 days after completion of the well, andal lonn 602. Notice
of Conaplea'ion aIf Grutandvate, &kc.~aa'a.h filcol lba the wvell uswiac, wtirt 60 days after thc water has been put go beneficia use.

3. WELL OWNER 2. CURRENT MAILING ADDRESS
Nam, Lorance Anderson I Box 118

3 TLakeside, MT.

3.PROPOSED USE ____domestic (includes lawn and garden): - stock: ____municipal-, _ industral;
irrigation; other Ispecify)___________________________________

4. WELL LOCATION 8. WELL TESTDOATA __pump _bhiler.LX.other
- - - -Coi other, specify) Air

Pumping level below land surieco:
ft al ter __ firs. pumping .. 15... jpm
ft. after -___ hrs. pumping ___ pmn

9. WAS WELL PLUGGED OR ABANDONED?-_ Yes-_ No
-~I -- fYes. how?

10. DATESTARTED April 2. 1979
DATE COMPLETED Aril 9. 1979

11. WELL LOG
SW St Depth ift.L

From........... .....-....-Formptj..---

--- 240O270 Brown Hard Rock
_____ la hSection........ _M _Z Hard-Grey ffeck

T. 9A,___ __________R. 20 28 B rown Fractured Rock ______

NertS E orW
OR, Lot. 31..2L... Block DriveShoe.

*. Subdivision Savage Sub ___________

ir City L&LLUittn County Flathead
Elevation ___ Accuracy: _ tllr, 5;,t00

L DRILLING METHOD - cable, bored.________________
forward rosary, _ reverse rotary. _ jetted.______
eote ($pecify)

S. WELL CONSTRUCTION AND COMPLETION
Ona of e Sina From To Pworleftlm and/or_________________

drle 06"1 06"1mUl

6" 5/8" Ilad Frm Toeq

7 0 240

Wa gaeins left ope end? I.L.. Yes% No _______

Waapan*"or ad? -e Yes, No I____
If an, wht esimterial ________

Was the will -rv peeked? - Yes, XL No______________

TUo what d? 20 FekFYs _ o _ _ _ _ _ _ _ __

Meurel used in pauna flrll I rutting lute"ort she". Ifo~ "on..awI
Well hood completion: Pidess adapter1.DRLECRTIATN

12 I14 e"v redse _ other This well was drilled under my jurisdiction and this report
Ofi @orSeperiy - ,pm ~is true to the best of my knowledge. 457

Pu mm Int " ee ____ feet below land surfae tw
roewls~, dfesll.e.)__________ _ -Bilintayer's Water Supply

7. WATER LEVEL 11 5 Kelly Road
WinMe ~Wel. 40.....Jeebelowladsurface Kalispell. Montana 59901
Of Ieodq&don" loren - ant i

ON noflw through ______n pe .-

Contoled by: - valvo. - reducgs, - other
Of ei. $1186141) WO-10
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OZR "$J 2-044 Siezq Jr AJXZhuQ,6VBAA 2
CODEI, WELL LOG REPORT

State law requires that this form be filed by the water well driller within 60 days affvr Completion of the well. A
1. WELL' OWNERn . WATER LEVEL

Name ~tL.L1~ L .. Static water ltv01 lost below land surface
__________________________________________ 1 I flowing, closed-in pressure ______________psi

2. CURRENT MAILING ADDRESS - pm flow through _____ inch pipe
I%^ r- 32)r Controlled by: __ S1l9, __ reducers, ____other

nnsc. Tn A1n (if other, specify)

S. WELL LOCATION 7. WELL TEST DATA _pump bailer other
(other. specify) ,4 ., ft.

Pumping level below land surface:
x 17L ; ft. after t-h ra. pumping [ ~gp.

_____ft. after _____re, pumping _______

'58 . WAS WELL PLUGGED OR ABANDONED? -_Yes X No

-%L EDIt yet, bow? _____________

g. DATE STARTED u
DATE COMPLETED A /77/A7

ON N D.N C. 10. WELL LOG
- - O AMA .M. .. cDoth I

~F1 E0 FFICE From To -Formation

To u7N Rang Cbap j(W ih s-j-nnn, L hrSj Pr

Lot i Btock________ 11 dl gra- L g rn -,Iontrw!' mY-
Subdmvsio 'C 71)J 4(1 7flfl I2 2. v-L ?.rr.w, frrn.-,r-,,A r--.
WeIN Elea ____________)_____ 1 . SqfL -n- i,.-1 I rw rni

4. D1RILLING METHOD ____cable, _____bored, 21 (7rm ,3 t'u =
Nerwar rot"y ____rrs rotary, ~jtOM- Q- ud f ~-h frca-

etherW (spy) Air =t=- 16 1 r" So t.-.1 Va IU Z .4.r h tan ai I -

S. WELL CONSTRUCTION AltO COMPLETION I A-ht roir ~cz
Shed 110a Frm Te Putao ftgm , 011/v __ __ UN Ofa -ta

si (010111 1w ) Ile)_ _ _
.25 +15 -4 186.- 20 . vJ.&r-bmmILc~w14c

6- 9/1"RI Pe. - __ so MESA of -- -+-,

.250 4913" 199'1' slots 11 of th________A__4_1j __

63/16" 3" 17911" 19910 -a 
'ea.,.1 to'g 4.

6' 911 200' ra prundumv Gln"~ ,r'vifro
I I I - I - - -0a - j=,'IheP17 w ft% -- -ori~t

Was cas left open eId? ~ Ys __Ne - n-=aG O=o h o
Was e packier or seal used? vYe ___N - =2 zuesps bg5scsa

It an, What material (1121
Was tOe weon Breel p W? ry, 11. DRILLER'S CERTIFICATION
Was tMe wall grete? Yes _YN@ This well was drilled under my Jurisdiction and this report is

To whist depth?________________ true to the best of my knewledge,
Matel se wIN If""$ ___________ 'I,- Iasi9E

Well MMe eeP IN111: PlUess adlapter _____________

1Is. avradeft . ethe n fl I Iig L napT "'m""
eter smpe11111111WA 3850 HIghway 931 Sotth

Pump heepee t! . pump type_______ ib1 rMPI IS VI klafli
Plop MugoI" led feet blied siurfae

oe ieloowko l,Qate)__________ --

mOMTANA 8CPEATMWIET or tA TUAL Rscswaecsa cons*WErtaxlDN

DEPARTMENTCOPY wI Q AAs



02.9 U0~. NC-3 01 BAA PLATNrIAD 2
Owl ~ ~ ~ li Na'ts -:-. . Count..rAb~

4410- owl~s 2 tr.lwny.. .......

STATE OF MONTANA DRILLEWS LOG
ADMINISTRATOR OF GROUNDWATER coD Indicate the;, character, color, thick-

MONTANA WATER RESOURCES BOARD IF niess of strata such as soil, clay, sand,

NOTICE OF COMPLETION OF GROUNDWATER *. graval, *shaliit, sandstone, etc. Show
APPRPRITIONBY EANSOF ELLdepth at which water is found and

Develepea a~e January 1, 1962 height. to, which water rises in well.

PJdw Cbaplisr 237 Moeas Sessioun Laws, 1961, as ameanded) Top of Ground AjpLrO:;Ei,. at.o. . knar 2M~

This form to be prepared by driller, and three copies to be filed 1 1,01 TOa
by the iseee with the County Clark and Recorder in the county in tFno~i V

'which the well is located, last copy to be retained by driller. -- a-2~2 - fi o"dw
Please anawer all questio~ns If not applicable, so state, otherwise the _____

form may be returned. 2 3
aftdar W.0 1.0tor

OwerJ ti ~For Administrator's Use Zv

Addrss. . . .......... . ... -....... Fie.......................... -6. ALL X20&v -------

V~!G~ tana 5992: -- -L

Date well started ..... XM 7 ....GW I ......................-

completed ..... ........ ............ 2 1 .

Type of .1ll ..... ... *iooa.d -= ___ Li i t - - -

Equipment used ..Al ....X r7 . ........................................ -I-LYE s----
Miriam dill. rotary or otbott -Ark_ ______________rack ____

Water Use: Domestic a~ Municipal CQ Stock Q Irrigation - ---- - -- -- -- -- -- ---

Industrial Q3 Drainage [3 Other Q* Garden/Lawn LI --------------

*D~rbe .......................................- - -- - - - - - - - - -

UM& If used for irrigation, industrial, drainage or other. Explain, - -

state11 number of acres and location or other data (i.e. Lot, Block -------------

'anc Addition) .......................... .............. - - - - - - - - - - - -

STIATED ANNUAL WITHDRAWAL ............ ..... .... ---------------

1111 From To
--, -V - - ----- - - -_______

er g 3/6" +2' 43@7" t.:a1: -

N

X ~~Static water level . 2....t........ __
Pupfwae lovel .6.3........ft.* ---------------

----- ----- ------ at.... ............ gallons per minute.L__
t: measured 1213.minuttes after pumping ---------------

- t ~~began. frmron
9 Moasured fogrudlevel.

Well developed by4Js .. U f..L 2U__--__-- __-- __-__-- __--__--__-

.. ... ---- for... .......... hours. - . - - - - -

Powerji.-A al.. Pump...150O.... H _ -

Remarks: (Gravel packin~ cementl -ng.----
£ ~packers, type of shutoff) MIMI~* .- -- --

'NWIAI LOCAMN OF WELL AND PLACE USE, IF POSSIBLE. -----------
" U04 SMALL, "OIM EPTS AC .~E U--- -- - -------------

Dilwe Signature S . .'.

COler Addrea ....2 0 m ui .. .................-.....

JI~m.a..Jast~~..~g~ncD~e ~126' Show exact depth of boto
NI:4 ...... ..- wI.ait isesi In w.11 21' ftco

. . ... .. ... .... ......
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(Con't) entering well throWb craceo -,ri' E- : tl',o rock below
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lote: WelII in this area can be dexo-idL tv-cz% to produo Clear
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03.9 aQN 07 8D d'LAtT iAD

.7 A d Stock Pam-Ome pa1.hIm Cs. Him. Momm-sSI32

-. .o O ~ o~ . .. ............ 01 ...O.... R.... 7
TR3WLICAT3 Couty Fl athoad

ADMIMTRATOR OF OBOUNDWATUI CODE
Too ofOrcmdUTATE WATEE CONSERVATION BOARD

(* a.. ss Notice of Completion of Groundwater
bozuationw l~ogl Appropriation by Means of Well

DEVELOPED AFTER JANUARY 1, 1IM
0 - 1 Topsoil.

1 - 2 Tiai lay(Under Chapter 237 Montana Sesion Laws, 1961, as amended)

&' gravel. P'aul L. and
22 - 24 Blue boulder. Owner ..~ 1"Ott.... 1411eworth ... Addresdo..!!4ontafta
24- 28 Tan clay rieryemili

with Crme Coile .te..s................................

mixed in. Nn ie28 - 69 rrny rook* Date of Notice of appropriation of groundwater.................. ...iled .......
i 69 - 80 Drown! r.

reek. Date well started 6//**79 ........... Date completcd..V!.Q ......70 ...
80 - Ill Light Uray

. .j .dark gray Type of well M&14 ........... .Equipment usd% R
rack.13 (Dug. drives. bored or drilled) (Chuar drfll, rotary or other'

II L7Light gray Water Use: Domestic M Municipal 03 Stock M Irrigatiou t
7& tan rock. Industrial 03 Drainage Q Other 0]

137 - 198 Brown & light Indicate on the diagram the character and thickness of the different strati
Sr~sy rock, met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc. Shov

198 - 228 Dark gray depth at which water is encountered, thickness and character of water-bearini
rook. 5 r~.* strata and height to which the watet risen in the well.

22§. - 242 Light gray a" of' k MW F I~ r. .

rock. . ,UNd wis. (Few) WM PERFORATIONS

60 G1 11. Total. "Oft of- Padm Ye F T

242 - 254 Dark gray rock. I#10 32 51 F0 (ra

5 18 16" 36" 1

ater ris.. in the well
163 rest to surface.

- - Static '"-ter Level for non-flowing wal

.. 6 ..........f e
Shut-in Pressure for Flowing WeiNQAfl-C

MA I.Pumping Water Level .. 232.......--e
d.w a at6............ .. gal. per minute.

Discharge in gal. per min. of flowing wel

How Tested...t......f._rAV.........

- - Length of Test..:.1W.O...h ... ...........

Remarks: (Gravel packing, cementing, pack

indicate location of well0an ~Z.40n U W1H A It !

placo of use, if possible. Eaco = ,Ule claya toqlot0small square rerset 40 i sgUla..... --- a .et
aceft. ing 1a from cracks and

.... ................ .. ................. &....'J.fLe..JLa.tbli ... 6......
. ., c~l lao depenaded upon to produce............ . ...... ... ......._ .(Continue on reverse side)

~ ~r.USE-I used for irrigation, Industrial, drainage or other. Explain, stati

number of acres and location or other data (Le.- Lot, Block and Addi
tion).

30F T-n60 tC In MIA soo 7,,?'I 26, RnS 20.

M etsa dopt of boemes ...... ....... N-*(-1*0-1.......

sei4.lttes or well 2540 .AGV .1.0...........Z......

imhebes Iby lllwaitha!deesles tbe filed by tbeowner wlththeN
alo ___ Z Eeasw 11 dineu~ In whish the well Is bested timssu eewy to be ~ LD5

. wanl .~Is. If set Aaplhe, sestate, otherwise the form will be U V !
sw" 

Driller's Signature.
1so II



0292a~ 2.0 OW 07,BDC Q LAT 4E AD 26

a,,,' ADanNNTI.ATOU OF GROUNDWATER CODE
01110 OF STATE ENGINER

- Declaration of Vested Groundwater Rights
(Under Chapter 237, Montana Session Laws, 1961)

'r..........................of....... 9 ! 2............... ......................................
(Nam of Appropriator) (Addres) (Town)

Of WISsint o....Fahs ............................ .. state of n &n. -..................................

bassappopritedgroundwater according to the Montana laws 1in efect prior to January 1, 1962 as follows:

12. The beneficial use on which the claim in based .... eH011150 .CIA

.. . . . .................... . ................................. .............. ....
3. Date or approximate date of earliest beneficial use; and how eon-

4.The amount of groundwater claimed (in miner's inches or gallons
per minute) .... ..4a1..per .oui.......................
....................I........................................................ ...I5. It used for irrigation, give the acreage and description of the lands

T-6DAD in Gtv Lot 2 to which water has been applied and name of the owner thereof
.............. no*1i'wigal . ..I............. . ..................

3A- See-..... T.26. lt2Q ....... ...... ......................... . .............................

point of appropriation ........ Owner 3... Brc .-Vaaker ..... ....................
adplate of use, if possible.

=all square represents 10 6. The means of withdrawing such water from the ground and the
location of each well or other means of withdrawal....... ......

.................... K..cZatri... pump ...................................

7. )Mh date of eommeneement and completion of the construction of the well, wells, or other works for with.

d-w- o f g-u n w a e r ..-. . . . . . . . . . . .... . . . .4 * t d d i l i g a . ..3 1 9 . . .. . . . . . h .. . . . . . . . . . .. . . . .5 . . . . .......

8.1 fW depth of water table-..Th...wel...lg.1-92 root 4..Ii,. -vator . s4~... 36 .fost ... wom-
rbf:! b bottom

Be or a i ma beavailable, the typo, size and depth of each well or the general specifications of any other
nor for the withdrawal of groundwter.. Dri led,..e.9064 ith L~ Inch PI-P*-;* in.t--ie....

SOL4 .. oor .. no ..C&SRS...fru-4 --- 64 .. t .. a~ ........ a..

1..The estimated amount of groundwater withdrawn each year ....... on. &*IraoUnj ..1960 ...........

The log of formations encountered in the drilling of each well if available ...................y

to ~9 ... ro4 1 .4c11d rekt ..192g..........................

:4wUme other Information of a similar nature as may be useful in carrying out the policy of this act, including
IL 'refoese to book ad page of any county record........ i rt.. ..16........

Signature of Own r.A...... ................

I.Date ... &C.4... Zca ..........

Th Geepies to be filed by the owner with the County Clerk and Retorder of the county in ichi the well is

4Wmes wuAll questions U met appliWSi, so state, otherwise the form will be returned.

to the County Clerk and Besorder; dupliste to the State ENgineer I Trilieate to the Montana Bureau of
led Goeog and Quadruplisto for the Appropriator.



02. 3-0 &O- 01 ISE FLATHE5AD 27
ow 2 ~4! ..... O w ...

I N .... y
~21i I II ATU OF OuNTNA ~ S

y ADMINIATOR OF GROUNDWATER CODE
07110 OF STATZE NGINEER

(1116C above ~ M 7  Notice of Completion of Groundwater
a.1 jo,4 Appropriation by Means of Well

bf 7  
%47 55

0 (Under Chapter 237, Montana Session Laws, 1961)

Owner.; ...i~ n.(-dress

Driller ,.vL. q_ es... 4
Date of Notice of Appropriation of Uro indwater ... ........... ...........

'7Date well started. Y4/1Date Copcv.LA_ / ,
Type of .Ll or... Equipmient Used...~. -Y/;._dj

* (duig driyen. brore (Churn, drill, rtr or

SWater Use: Domestic 0 Municipal C3 O~ther Qj Irrigation Q
Indlustriul 0 Drainage C3 Stock Cj

'W Indicate on the diagram the character and thicknesus of the different
strata met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc.
Show depth at which water ia encountered, tlnicknesa and character of water-

* bearing strata and height to which water rises in the well.

lbe of sid IF.i 4*g PEROaLATIONS

Issai Water Level frnon-flowing Wl .......... ..... -; et

.......... ..... Shuit-in Pressure for Flowing W el....................................

lPumping Water Level ........... etat. ..... gl per minute.

Discharge in gal. per min. of flowing well .... ..........................

How Teste. ......Length of Test.. 4 1.e ...

Itemarks: Urvlpacking, cementing, packers, type ofshutoff, loca-
tio o place of use of groundwater if not at well, and any

acres irrigated, if used for irrigation) .........................

Indicate logatfom of well and

smal squaw re toen~ 10 amrs.

I aLicense N umber
1 2

Thsfoam to be prepared by driller, and three copiea to be filed by the owner with the County Clerk and Reorder
gOs ty in which the well is located.

Ph Se mWe all questions. It not appicable, so state, otherwiae the form will be returned.

OflWto the County Clerk and Recorder; duplicate to the State Engineer; Triplicate to the Montana Bureau of
Mim and Geolog, and Quadeulleate for the Aunropristor.
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4 3o2 ibd low, 35 Cont ... thaid

STATE OF MONTANA .. DRILLIWS LOG

ADMOUSTRATOU OF O UN ATER CODEt "ljicate techaracter, color, tick.
MONTANA WATER RESOURCES &OA!0 .± o strata such as soil, clay, sand,

NOTICE OF COMPLETION OF GROUIk 0AruIt I shale, sandstone, ow- Sho
AmnD IAT~1J B MEAS O41hL at which water Is found and

APRP" IN yMAN ~i L-Z,:7Z height to which water rises in well.
Devohepa aftar January 1, 1962

(Ijadu, CbaPter 227 Mas10ts.. Session Laws, 1961, as amended) Top of Ground AVOX, Jai,. ., ,, . ws,) 217j
Q1i. This farm to be prepared by driller, and three copies to be filed Flow To

bytevmmar with the County Clerk and Recorder in the county in (Few) IF"
*t.w~~the well is [loaed, last copy to be retained by driller. -- 9t 42-91X2 W d-JZZ~

Pleas answer all questions. If not applicable, so state, otherwise the 49. ..JZ TneItyc eamid A SOAnn
44tm may be returned. 5, -JIL----

K. Dg~~~ltt For Administrator's Use .j..a

Address J.RA9File ................ril ....................... Ii JU. -QjIL ALU L.-nck 1AZ

.209. .2% Zf.y It h.nu. .. 1, 4., *U4.

soweil started 19I/92........... GW 1 .................... JAAS-

copee ..10/12172 .......... ...................... -- -

)Ajrype~~ ~F - ..wel...........1 Ol~v.ec--..

IE'(Ewa. divat.. bond o wddkd) -6.-284.f-j oopso
pmn sdM.XU ..................................... 3JAC .222- aU x .....

Water Use: DomaesticJa Municipal [3 StockMJ Irrigation [3 flR ~b~npi p..yna

Industrial [3 Drainage 03 Other 03 Garden/Lawn M ILL -32.G=uAhrwaLmckr-baar

tjUSli If used for irrigation, industrial, drainage or other. Explain,--
state number of acres and location or other data (i.e. Lot, Block - ------------------

andl Addition) ................................................... I......... --------

SESTMATED ANNUAL WITHDRAWAL ... 1h.527,OO..galloas -........................................
mos am ad FMI TO
arm" (VON tree lVi PERFORATIONS

8 p...1D#1 5, I - -- --- ---- -- -- ---

t. - - -

Static water level ...J. W.........ft.. ____________

Pumpi water level ... I. 1 ...ft.*
.... ....I... a ..A ....... alIons Pew minute,_ _ _ _ _ _ _ _ _ _

Smeasured .9.Q..minutes after pumping---------------------------------. . .
began.,_________
" Measured from ground level.-----------
Well developed by uJ.Z.111112.S.-

....... .... for........hours.
4Power..DIOEML... Pump.J....a.. HP__

Remarks: (Gravel packing, cemienting,
a packers, type of shutoff)AU-NatarZ* __________

euteri5..w.91..tzguib. exscim----- - -------
W ...Y ... Sac.7 .... . .AeAM.An.tha-mrck.balaw ........ _____

T~ .. .....N R ..3.9...c 3V .a.Wfa.J.tia.x
XV W Ca. bo..dpedd.upm..(CVI ---------------

INDCATE LOCATION OF WELL. AND PLACE OF USE, IF POSSIBLE. -- - - - -- -- -- -- ---

EACH SMALIL SQUARE REPRESENT1~

Drolers signature ..... ... ... ) __________

OilUers Addres ... LZBUT MUL&ZIG. COA ............. .....

.......LCENSE N~O ..3 ... . 17 Show exact depth of ho~o
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to produce clear sand free water year after year as long as they are not
overpumped, i.e., they should be pumped at rates not in excess of
50-60 percent of the tested capacity of'the aquifer.

2 I-,

- "I U

ri1

0-.

................................ LC
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.FORM No. 603 New 7-73 File No.
Rog "STATE OF MONTANA

Department of Navural Resources and Conservation WHITE-DEPARTMENT
0ZJ ;el ZC)W07I PINK - BUR.EAU
WELL LOG REPORT 17 .CANARY- WELL OWNER

WELLLOG EPOT .. ' ~GOLDENROD - DRILLER

State Zaw requires that this form be filed by the water well driller on any water well co
pleted by him on and after Juzy 1. 1973 within sixty (60) dais after completion of the wel

1. WELL OWNER:WELL Name William Joseph Fine Address Box 111, Lakeside, Mt. 59922

'12.WELL LOCATION:county Flathead ;SW ItSW k SWk, Sec. 7, Twp. 26 N-S, Rg..2 I

.3. PROPOSED USE: x Domestic Stock Municipal Industrial Lawn and Garden
Irrigation Other (if other, specify)

4. METHOD DRILLED: Cable Bored 8. WELL LOG:
Forward Rotary R___.Reverse Rotary Depth (ft.

____Jetted _ Other (if other, specify) From To Formation
Air Rotary 0 20 1 Gravel & cobblestones in br

silty clay
5. WELL CONSTRUCTION: n21 Bouldpr.

Diameter of hole_8 .inches. Depth.27ft. 21 39 1 Aravel & cobblestones in hroa
Casing: .__jSteel jPlastic _...Concrete silty clay.
-Threaded _X Welded ____Other (if other, 39 59 Gray clay-

specify) _5 8,0 Multi-colored aravel in
Pipe Weight:Dia.: From: To: brown clay.
'22.,ib/ft45..kL8gnches +1 feet173' Seet 80 81L Red clay.

. lb/ft,6_§_._ nches 168' t267 feet 81 1,1. Multi-colored aravel in
lb/ft. inches- eet feet brown clay.

"Was perforated pipe used? _.Yes __No 171, 178i Broken pray rock.
Length of pipe perforated 30 feet 178 200 Solid ara ok,.
Was casing left open-end? X Yes No 200 230 Gray & brown rock in
Was a veil screen installed? ___Yes _ No _ ternate layers.

t 4,Material Dia. inches -230 234 Soft brown rock.
" J! 3 Z6. ninlese steel, bronze, etc.) 234 Q_ .ra brown rock in

. Pqxforation type: 't.slots ___holes alternate layers. Water he]r
t .• -eJ" '(set from 231_feet to 2U]feet 247-eet.

Size set from feet to feet ?Al 267= rav rock-
* • £Sizo set from feet to feet
'..Ya a packer or seal used? ___Yes .__No
" If so, what.material
W ell type: Straight screen Graveled (Use separate sheet if necessay)
Was the well grouted? J-Yes __No 9. EATE S .ARED: 2-1-77

," To what depth? feet
A '!Material used in grouting 10. DATE CO 10.ETI .2-8-77
Well head completion: Pitless adapter
12" above grade.Y._ Other 11. WAS WELL PLUGGED OR"ABANDONED? __Yes v
Z I.tf other, specify)_ If so, how
Was the well disinfected? _XLYes _-No

12. DRILLER'S CERTIFICATION:
6.WATER LEVEL:' This well was drilled under my Jurisdicti

Static water level 28ft.below land surface and this report is true to the best of m3
If flowing: closed-in pressure Psi knowledge.
GPM" fG flow through inch pipe

•W .,Controlled by: Valve Reducers Liberty Drilling Company 52

; ' Other, epeotf- Dritoar'e or Firm Name Lioenee Nc
-'1 ,- 3850 Highway 93 South

TEST DATA: Pump Bailer X Other Kalispell, Montana 59901
lt.(If other, epeo 7j) Air it Pump - Add,' -, -

iuping level below land surface: Nk
.147 ft. after 5 hrs. pumping 20 ppm , .. . •
1 ft. after hrR. pumping Spm Signed by , Date

W' illam F. Osborne



02 sN -38 -. 3C
MOWS ow a _____ -- 'r County... .?ADW E...........

STATE OF MONTANA i"... DRILLER'S LOG
ADAUNIISRATR OFGROUDWAER CDE ndicate the character, color, thick-

MONTANA WATER RESOURCES BOARD * eso~taa s.

NOIEOF COMPLETION OF GROUNDWATER, gravel. Ishale, sandstone, etc. Show

APPRPRITIO BY EAN OPYIEU I. ... deo4h 41 which water is found end
Deveepedafte Jetasy , ~92 -helght jo which water rises in well.

(Uade Chapte 237 Mentr,. Session Laws, 1961, as nended) Top of Ground (e.~..I'!

This form to be prepared by drilleir, and three copies to be filed F. To
bthe ewner with the County Clerk and Recorder in the county in (Fa t) (FW1t

tch the well is located, last copy to be retained by driller. ~ J.e Laf
.Please answer all questions. If not applicable, so state, otherwise the - -

'form may be returned.

'~Owner W.M111-...L...lurad... For Administrator's Use
I4F~ aine E. Bras, h/w as

Address ........... z2±n. File ............................... RaJ l

......................... ......................... - --

G Dtpe o well state ..... 5 .o i................ .. .... ------- 4 QF ---

oqipen we .. ................I~i.UU)'u ....................... ... ~ ---------------------- -

'WOWer Use: Domestc M Municipal a Stock Q] irrigation - --

Industrial C] Drainage [Q Other 0'* Garden/Lawn -0 --------

US& If used for irigation, inclusivial, drainage or other. Explain,
stat number of acres and location or other data (i.e. Lot, Block

and. Ad.tin).................... ................ ......... .......................- -- -- -- -- -- ----------

T~ESTIMATED ANNUAL WITHDRAWAL.1.... Q- ---- -1o- ..................................
mo . ------------ - -_______

Sbai Fer TO

Erni- --------------_

Kiad F a - - - - - - - - - - - - - - --__ ___

- .Static water level .2.........._____...........__ft.
* C Pumping waltr lervel.. .9.5....ft.,---------------
.... ... at .... 50 .... gallons pert minute.-- - -------------------

Imeasured....minutes after pumping--------------
began.______ __

*Measured from ground level.--------
Well developed by ... CIU...-- ----------------------

Pi for ............. hours. --- --------------------
Power ..... BLC... Pump ....... HP -

Remarks: (Gravel packing, cementing, - - -- - -

NT packers, type of shutoff) .................... ___

..K' . 1~4 iS....7... ................................................. -

N ~ 91 ..T............................... ---. - -- -- - - -. -- -
74. rI ................................

- ,INDICATE LOCATION OF WELL AND PLACE OF USE, IF POSSIBLE. - -- - - --------- -- -- --

d EACH SMALL SQUARE EPRESENTS 40 ACRES.

MeIn nast6 an appmo~iatiob __ _ _

-h "'' LIENSE i?5 Show oeact depth of botont



. . .. ... . . C -3 9 -3 1 h F N o .d -!40. mcr *43 7S to ie
" 7STATE OF MONTANA

f(cT 2 3 1973 Department of Natural Resources and Conservation wHr-D'--
,.,J ... 04.9 06 n ZO 01/ C- 0C. CAAR-u 005673

"'M.ONT. DPT. f TI.RAL WELL LOG REPORT ,,vor-
SRrSOU;dV s & CO;:$EVATION :LE"t"
State Law r a that this form be Jfled by the water ueZZ drilZer on any water weZt 0ow

,' l ?td b. him on and after Juy 11975 within sixty (60) days after amzetion of the W el.
m 1., E a  m pSm' Address Lakeide. mf sQ"22

2. WELL LOCATION:c 0 ~ Odehea Lot~~f & 4 g.~

3. PROPOSED USE: xDomestic Stock Municipal Industrial Lawn and Garden
___.irrigation ___OtheFrf other, epec-fy) A_ 72.I 7 "

4. METHOD DRILLED: Cable Bored 8. WELL LOG:
x orward Rotary Reverse Rotary Depth ft.)

Jetted Other (if other, specify) From To Formation
0 20 BoulddAa & Cl &y

20 40 ClAy L Hnldarn
5. ELL CONSTRUCTION: 4 y

Diameter of hole 6 inches. Depth200 ft. 2Wj a ek (Watay-)
Casing: x Steel Plastic Concrete

Threaded x Welded Other (if other,
specify) -_______________

Pipe Weight:Dia.: From: To:lb/f t.-=2inches 0 feet 162 feet
' . E lb/ft.-2= inchj... 1 feet" g .feet

l-.--b/ft. inches feet feet
Was perforated pipe used? .LYes No
Length of pipe perforated feet
Was casing left open end? .Yes No .7
was a well screen installed? __Yes _._No
Material Dia. inches

(stainless teeel,, bzronse, etc.)
Perforation type: _JLslots holes
Size_,L.set fromLq jfeet toj-jfeet
Size set from feet to feet
Size set from feet to feet
Was a paaker or seal used? ___Yes _.%_No
If so, what material
Wall type: -Straight screen __Graveled Use a arate sheet if neoessary)
Was the well grouted? jYes _No 9. DATE STARTED: tobr 7 193
To what depth? 2 feet .__ _,_,,

Material used In grouting Dsi1l Cuttings 10. DATE COMPLETED: October 1.. 1973
Well head completion: Pitless adapter x 1 1973
12" above grade x Other - 11. WAS WELL PLUGGED OR ABANDONED? Yes .ENo
(If other, apego?77, If so, how__ _ _ _Was the well disinfected? .Yes No

12. DRILLER'S CERTIFICATION:
.6. WATER LEVEL: This well was drilled under my jurisdiction

Static water leveljft.below land surface and this report is true to the best of my
If flowing: closed-in pressure psi knowledge.
GPN flow through inch pipe
Controlled by: Valve Reducers BIL.ATER'S. INC. 5
.Other, epee - Driler's or Firmn Name License No.

ELL T DATA: Pump Bailer zOther INT "k N
(rf other, peo ) Air Ahe

Pumping level below land surface:
... it. after 4 hrs. puping_ __Spa 0<
.__jt. after hr. pumping _gpm Sf . D 'tef
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G4. ; i<n N ......................... C-40N. .. T..... I ... R...N..... .... 7

T IUPUCATZ County..... lathea.

STATE OF MONTANA
ADMINISTRATOR OF GROUNDWATER CODE

OFFICE OF STATE ENGINEER
J. echtration of Vested Groudwafer Rights

(Under Chapter 237, Montana Session Laws, 1961)

................................1... .. *Box 1q Lakeside
;'+ .............................................. ....................... .
(Name oz Appropriator) (Address) (Town)

:County oL....E -Ath ... .................................................. State of ......... M.o na ................
f have appropriated groundwater according to the Montana laws in effect prior to January 1, 1962, as fol-

N

2. The beneficial use on which the claim Is based ... Dome.s.tic.
.... a n d ... i . .................................................................................

3. Date or approximate date of earliest beneficial use; and how con-
tinuous the use has been .... .......... nt.In o~tA.

• i "l i l 4. The ~~~~~~~~~~~.............................................................................................................................. a o n fg o n w t r c a m d (n m n rs n h s o a l n

4. The amount of groundwater claimed (in miner's inches or gallons
" . per minute) ... . g. al.on....p .. ,, , s ...................................

- 5. If used for Irrigation, give the acreage and description of the
i a lands to which water has been applied and name of the owner

thereof ..1SA .. t .. Lot ....4 ... . 20 ......................................
. , . .. T . .................. . i .k ...........................................................; +, , . w o . . ................................................................................................. ..........................

1ju Idicate point of appropriation
-end place of use, If possible. 6. The means of withdrawing such water from the ground and the

a-uh mnall square I~rafl~nt5 10 location of each well or other means of withdrawal ... I? .........
.......................................... +,., . ..P......,+ n p. ........ . ... .......................................

7. The date of commencement and completion of the construction of the well, wells, or other works for with-
drawal of groundwater . ow,,oncaa....cn+./J/47.4i, mplst;o.. . ..............................

.& The depth of w ater table ...17 . .'na . ................................................................................................................................

9. So far as it may be available, the type, size and depth of each well or the general specifications of any
other jwks for the withdrawal of groundwater .. l."...Q.zig,.....o...zpth...ox... - ....

. .t .. . .. ... . ... .. ............................................W tW.... ...... . .. ....-................. ... .. ..... ...............................
S . ... . ..... . ...................................................................................................................................... .......................... ..........IL +  ... .... ..... .. .... ...................................................................................................................................................................... .

.10. The astimated amount of groundwater withdrawn each year .0.Q.,0:.Q.. .al~ln ..........................................

IL &oo formations encountered in the drilling of each well if available .... T.. 7.2 o ..aa.
. ..............| auAan 14 JL i.£tt.-to .. 6. t i1..k... ... . . . ',. " . ....... ,

S . _ A 1j. ... ... A ...... .2 ,.. ate. .... o .u . .. w . ....................................................
iL . Such other Information of a similar nature as may be useful in carrying out the policy of this act, including.

r - ere. ee to book and page of any county record ................................................
' i ~~ o . . ... ............................................................................. .......................................................................................................... oo

Signature of Owner ....

Dat ....Jn r. . ..18 ............

Three copies to be filed by the owner with the County Clerk and Recorder of the county in which the well is

Pbm a anwer all questions. If not applicable, so state, otherwise the form will be returned.

Original to the County Clerk and Recorder; duplicate to the State Engineer; Triplicate to the School of Mines
miQuadrupilcate for the Appropriator. . ., ,
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PUMPING TEST WELL NO 2

APRIL 26, 1958
34 G.P.M. FIRST 30 MIN: DRAWDOWN 16 FT. WATER CLOUDY
34 TO 45 G.P.M. FOLLOWING HOUR DRAWDOWN 23.5 TO 30 FT. WATER CLEARING
45 G.P.M. FOLLOWING 11 1/2 HOURS DRAWDOWN 30 TO 35.5 FT. WATER CLEAR

APRIL 27, 1958
71 TO 64 G.P.M. FIRST HOUR: DRAWDOWN 35 TO 45.5 FT. WATER CLOUDY
97 TO 74 G.P.M. FOLLOWING 45 MIN. DRAWDOWN 71 TO 86 FT. WATER MUDDY TO
CLEAR
72 TO 83 G.P.M. FOLLOWING 9 1/2 HOURS DRAWDOWN 86 TO 109.5 FT WATER CLEAR
TO CLOUDY
69 TO 80 G.P.M. FOLLOWING 3 1/2 HOURS DRAWDOWN 59.5 TO 91 FT. WATER CLEAR

APRIL 28, 1958
76 TO 102 G.P.M. FIRST 3 HOURS DRAWDOWN 59 TO 164 FT. WATER CLOUDY
98 TO 95 G.P.M. FOLLOWING 9 HOURS DRAWDOWN 164 TO 162 FT. WATER CLEARING
TO CLEAR

(after Coe, 1958)
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Field Raw Data
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APPENDIX E

Sampling and Analytical Procedures



Appendix E

Qualification of Data

The following reproductions within this appendix are the best quality
that can be obtained from the documents furnished to us.



APPENDIX E

Sampling and Analytical Procedures

Page Nos.

E-3 to E-25 Field Methods and Quality Assurance/Quality Control Procedures.

E-26 to E-64 PEI Associates, Inc. Laboratory QA Plan.

E-65 to E-84 AF Form 2752 Instruction.

E-85 to E-87 SOP for Determining Conductance.

E-88 to E-90 SOP for Determining pH.

E-91 to E-95 Table of Sample Holding Times.

E-96 to F-103 Table of Analytical Methods and Reporting Limits.
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1.0 CALIBRATION OF FIELD EQUIPMENT

The following analytical equipment will be necessary to use for the

onsite remedial investigation:

PH Meter. For in-field analysis of water samples. Initial factory

calibration is provided and periodic field calibration with standard

buffer solution is required.

Electrical Conductivity Meter. For measurement during well

sampling. Factory calibration of instrument and conductivity cell

provided. Periodic field calibration with standard buffer solution

is required.

Mercury Thermometer. For measurement of water temperatures during

sampling. Calibration: factory calibrated once.

Other equipment that might become necessary during the field

investigation will be calibrated according to the manufacturer's

recommendations and/or generally accepted practice. Calibration procedures

will be documented for the project file, and copies of the procedures will be

available in the Field Team Manager's office.
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2.0 PREVENTIVE MAINTENANCE OF FIELD EQUIPMENT

All equipment used by Battelle and its subcontractors for work in the

remedial investigation will be maintained under a preventive maintenance

program. The onsite team leader will prepare a maintenance schedule for

equipment that will list the maintenance tasks for each piece of Battelle-

owned or operated equipment. Maintenance will follow manufacturers'

instructions and will be performed as indicated in the field log book applica-

ble to the given piece of equipment:

- pH Meter

- Electrical conductivity meter

- Mercury Thermometer

Battelle will subontract the following activity during the study:

- Chemical analyses of soil and water samples

Battelle has specified or will specify to subcontractor firms providing

these services that any and all Pquipment used at the Malmstrom Air Force Base

be maintained in a proper and safe working order. Any equipment or device

determined not to be in such order by Battelle field personnel will be

replaced, repaired, or corrected.
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3.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

3.1 Chemical Data

3.1.1 Procedures for Field Measurement of pH

Field pH measurements for all water samples will be made in accordance

with a selected procedure from Standard Methods for the Examination of Water

and Wastewater (16th Edition); ASTM, Section 11, Water and Environmental

Technology; Methods for Chemical Analysis of Water and Wastes (EPA Manual

600/4-79-020); or Handbook for Sampling and Sample Preservation of Water and

Wastewater, EPA Document 600/4-82-029, as well as the tech-technical manual

for the field pH meter. Field pH measurements will be made as soon as

pissible after the collection of the sample. Since pH is temperature
dependent, the temperature of the sample at the time of the pH measurement

will be recorded. The electrode will be cleaned after each sample. (See

Section 6.0 on decontamination). The meter will be calibrated daily before

use with a reference buffer solution.

3.1.2 Procedures for Field Measurement of Specific Electrical Conductivity

Field EC measurements for all water samples will be made in accordance

with the references listed above for pH measurements and the technical manual

for the EC meter. If the temperature of the sample is other than 25 degrees

C, a temperature correction will be made and the result reported at 25 degrees

C. The probe will be cleaned after each sample. (See Section 6.0). The

instrument will be standardized with KCL solution daily before use.
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3.2 Soil Boring Data

3.2.1 Procedures for Shallow Surface Soil Sampling

Specific steps to be followed in the collection of soil samples are

outlined below:

1. Clear surface vegetation, rocks, leaves, and debris from the

sample point.

2. Using a solid-stem hand auger or other necessary equipment,

collect necessary volume of soil for sample analysis. Prepare

and preserve samples.

3. Record depth of sample or sample interval in bound notebook.

4. Record time of sampling and observations of sample conditions.

3.3 Surface Water Sampling Data

3.3.1 Procedures for Surface Water Samlina

Samples will be collected using a pond sampler or by submersing the
correct sample container. Sampling equipment will be thoroughly cleaned

between samples (see Section 6.0) and rinsed with water from the sample

location prior to sampling.

Specific steps to be followed in the collection of surface water samples

are outlined below:

1. Check calibration of pH and specific conductance meters and

temperature probe and record in bound notebook.
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2. Collect samples of surface water beginning downstream and

measure pH, specific conductance, and temperature; record in

bound notebook.

3. Collect necessary volume of water for sample analysis. Prepare

and preserve samples according to methods described in Section

7.2. Split sample and use the special procedures to exclude

air or light from the sample, if required.

4. Record time of sampling and observations of sample conditions

in bound notebook.

3.4 Surveying Data

3.4.1 Surveying Procedures

All sampling sites will be surveyed and located on aerial

photographs or USGS quadrangle maps using a Chain and Brunton Compass.

Locations will be surveyed to the nearest foot.
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4.0 SAMPLING NUMBERING SYSTEM

4.1 Sample Identification

Sample identification will be accomplished in accordance with the

instructions recommended by the Air Force covering the use of the AF Form

2752, as well as the instructions for the development of a specific identifier

for the site location and sample type with an installation code, together with

the instructions for the assignment of a base sample number to identify

individual units in a sample.

The use of the sampling codes will require coordination of the Field Team

Leader with base personnel to ensure that the installation code is correct and

that the sample location is consistent with the identifiers used by the base.

In the use of the AF Form 2752, one form will be prepared for each

sample, and a copy will be furnished with each sample. It will indicate the

type of analysis to be performed. The information includes the sample

preservation methods that will be used and a listing of environmental -'Mpling

methods. This listing will be of value to onsite personnel to indicate

special container requirements for additional analyses that may be specified.

Onsite personnel will obtain assistance in defining any special sampling

requirements from the Battelle Project Manager's office.

4.2 Additional Site Information

In applications where there is a need to define a sampling site in

greater detail, such as a sample location from a surface impoundment, the

location a measurement data will be indicated in the field logs. A brief

indicator will be included in the comments section of the AF Form 2752. This

information will include the sampling depths, if appropriate.
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4.3 Identification of Sample Sites

Sample splitting procedures are given in Section 7.1. The split samples

will be delivered to base personnel with appropriate packaging material as

required by the contract. Since all groundwater samples will be split, the

sample identifier will differentiate between the two portions by the addition

of the parenthetical "B" following the sample identifier on the portion that

Battelle retains.

4.4 Use of Control Samples

Blank samples, spiked samples, and duplicate samples represent an

essential part of the Quality Assurance Program of Battelle and PEI

Laboratories to provide estimates of the adequacy of sampling and laboratory

procedures. Sample splitting is required by the Air Force to independently

assess the laboratory results obtained by Battelle and PEI. In addition to

the split samples analyzed by the Air Force, laboratory samples will also be

split by PEI to assess the accuracy and precision of their laboratory

procedures. Furthermore, blank samples, spiked samples, and duplicate samples

will be furnished regularly to the laboratory for analysis. A minimum of 1 in

10 samples will be furnished on a random basis and they will be designated on

the same basis as the normal samples so the laboratory personnel will not be

aware of which samples are for quality control and/or quality assurance. The

field notebook will indicate which samples are duplicates or blanks.

The split samples and duplicate samples are used as quality control

samples to assess the accuracy and precision of laboratory methods. Analyses

of these samples may indicate the need for corrective actions and/or the need

for additional data. The blank or spiked samples are used to assure the

precision of sampling results and can also indicate problems in sampling

collection techniques. (See Section 7.0, Sample Handling and Packing.)
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5.0 GROUNDWATER MONITORING AND SAMPLING

Two existing wells will be sampled in this project. One sample will be

collected from each well and analyzed for the onsite and offsite parameters.

Onsite parameters include pH, specific conductance, and temperature (see

Section 3.0).

All measuring, purging, and sampling equipment will be decontaminated as

described in Section 11.0 prior to data collection.

5.1 Groundwater Level Measurement

Groundwater level will be measured in each well prior to sampling (see

Section 3.0 for procedural details).

5.2 Surveying of Wells

The locations of the existing wells will have been determined by

previous investigations. No surveying is needed.

5.3 Samolinq for Onsite Analysis

Before performing any sample analysis, whether onsite or offsite, the

integrity of the samples must be assured by using proper collection

procedures. The sample must be representative of the aquifer of concern.

Each well will be properly prepared prior to sample withdrawal. Stagnant
water in the casing will be removed so that the sample can be taken from water

that has recently entered the well from the aquifer.
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This will be accomplished by removing three times the volume of water

standing in the well. If a well is encountered which is easily pumped dry,

the volume to be removed will be reduced and the well will be sampled upon

recovery. Water evacuated from the well will be disposed at some distance

from it so that there is no likelihood of immediate recharge by the stagnant

water. If the water is determined to be hazardous it will be drummed and

turned over the Malmstrom AFB for disposal (see Section 9.0).

Samples will be collected from the purged wells by pumping or bailing.

The first water withdrawn after purging will be used to rinse the sample

container, then water will be poured directly into the sample jars.

The sample jars will be glass and will be pre-labeled. The labels will

conform to the specifications in Sections 12 and 13 and the QA Plan in the

Presurvey Report and the chain-of- custody requirements described therein will

be followed.

Onsite analyses will include testing for pH, specific conductance, and

temperature (see Section 6.0 for procedures).

5.4 SaMlina for Offsite Analysis

Purging, water level measurements, and onsite analyses will be performed

prior to collecting samples for offsite analyses (see Sections 5.1, 5.2, and

5.3). Water samples will be collected and split in accordance with procedures

outlined in Section 7.0. The sample containers and preservation methods

required are as follows:
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Parameter Container Preservative

Halogenated Volatile 2-40 ml septum Vial, 40C
Organics glass

Aromatic Volatile 2-40 ml septum vial, 40C
Organics glass

Non-halogenated 2-40 ml septum vial, 40C
Volatile Organics glass

Extractable Priority 1-1,000 ml, glass 40C

Pollutants

Petroleum Hydrocarbons 1-5,000 ml, glass 40C

Total Dissolved Solids 1-500 ml, glass 40C

Priority Pollutant 1-1,000 ml, glass Filter in
Metals (13) field, 40C;

H2S04 to
pH < 2

Lead 1-1,000 ml, glass Filter in
field, 40C;
H2S04 to
pH < 2

Common Anions 1-500 ml, glass 40C

All samples will be handled, packed, and shipped in accordance with
procedures outlined in Sections 7.0 and 8.0.
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6.0 DECONTAMINATION PROCEDURES

Decontamination consists of physically removing contaminants and/or

changing their chemical nature to innocuous substances. The extent of the

decontamination procedures is dependent on a number of factors, the most
important being the type of contaminants involved: the more harmful the

contaminant, the more extensive and thorough the decontamination must be.

All equipment will be cleaned prior to and after each use on this
project. Decontamination will consist of combinations of steam cleaning

and/or detergent (trisodium phosphate) wash, drinking-quality water rinse,

methanol rinse, and distilled water rinse.

6.1 Soil Sampling

Tools to be used for soil sampling include: split-spoon sampler, scoops,
sample-cutting knives, and compositing buckets. Decontamination will include
wiping off visible particulate matter, washing with a laboratory-grade

detergent in clean water and solvent (methanol) rinsing, and final rinsing

with distilled water.

When necessary, the OVA will be decontaminated prior to continuing work,
but not less than once per day. Decontamination of the injection port,

column, and detector will consist of a purge of the equipment with carrier gas
accompanied by a marked temperature elevation of the heating zone. Syringes

will be decontaminated by rinsing with methanol, water, and finally with

methanol again.

6.2 Well Develooment and Pump Test

All equipment used for well purging will be decontaminated prior to and
after use at each well. This includes all pumps and downhole equipment not
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permanently installed. The decontamination procedures will be similar to

those described for soil sampling Section 6.1.

6.3 Water Level Measurement

The water level indicator is a probe-and-cable assembly which will be

employed to detect water levels in the wells. It will be decontaminated

before use in each well. The probe and cable will be cleaned with a

disposable, soap-impregnated cloth and rinsed with water, then methanol, then

distilled water and wiped dry.

6.4 Water Samling

Groundwater will be sampled from pumped drinking water wells. At least

three well casing volumes will be evacuated prior to sampling.

Equipment used for sampling surface water will also be decontaminated

prior to and between samples.

6.5 Personnel Decontamination

The personnel decontamination procedures to be used at Malmstrom AFB will

be performed as needed at each drilling location or other sampling site prior

to entering vehicles or leaving the study area. Battelle and each

subcontractor will provide all protective clothing for its own personnel and

the equipment necessary to comply with decontamination procedures specified in

the Health and Safety Plan.
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7.0 SAMPLE HANDLING AND PACKING

7.1 Split Sample Procedures

All samples are to be split. Battelle will analyze one split of each

sample and provide the other split to the base point of contact (POC) on the

same collection day along with packaging materials sufficient to package 10%

of these samples for overnight shipment. Within 24 hours of sample

collection, the base POC will return these samples to the contractor for

subsequent overnight delivery to:

USAFOEHL/SA

Bldg. 140

Brooks AFB, Texas 78235-5501

The sample sent to the USAFOEHL/SA will be accompanied by the following

information:

- Purpose of sample (analyte)*

- Installation name (base)*

- Sample number (on containers)*

- Source/location and depth of sample

- Contract Task Number and Title of Project

- Method of collection (bailer, suction pump, air-lift pump,

etc.)
- Volumes removed before sample taken

- Special conditions (use of surrogate standard, special

nonstandard preservatives, etc.)

- Preservatives used*

- Date and time of sampling*

- Sampler's name*

(*This data will be labeled on each sample container.)
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For every 10 field samples collected, Battelle will take one additional

sample (a field duplicate) for quality control purposes. Table 2-4 provides a

10% allowance for these additional analyses. All quality control data will be

included in the draft and final reports. Duplicates will be indistinguishable

from other analytical samples so that personnel performing the analyses will

not be able to determine which samples are duplicates.

For every 20 field water samples collected, Battelle will prepare and
submit for analysis one field blank for all parameters analyzed in water. A

minimum additional analyses are included in Table 2-4.

This information will be forwarded with each sample by properly
completing an AF 2752. In addition, copies of field logs documenting sample

collection will accompany the samples.

Chain-of-custody records for all samples, field blanks, and quality
control samples will be maintained.

7.1.1 Groundwater Sampling and Splitting Procedures

All water samples collected will be analyzed onsite for pH, temperature,

and specific conductance.

All wells will be purged prior to sampling to ensure that fresh formation

water is collected. Purging will proceed until at least three well volumes of

water have been displaced or until pH, temperature, and specific conductance

stabilize. If water flow to the well is too low or recharge too slow to meet
above conditions, the number of volumes purged will be documented and the well

will be sampled in the most practical manner to get a representative sample.

Samples may be obtained by bailing or pumping. If a bailer is used and

samples are to be tested for volatile organic compounds (VOA), the VOA vials
will be filled from the bailer to a positive meniscus and capped. For other
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parameters, one-half of the water in the bailer will be poured into one

container and the other half into the other container. Additional bails will

be obtained and split in similar manner until a sufficient volume of sample is

obtained.

If the sample is obtained by pumping, a container large enough to

accommodate the total volume of all samples will first be rinsed with water

from the well being sampled and then filled with sample water. The VOA vials

will be filled and the sample remaining in the large container will be split

using the above procedures.

All sampling equipment will be decontaminated prior to use, between

samples, and between sampling locations to avoid cross contamination (see

Section 6.0).

7.1.2 Soil Samling and Splitting Procedures

Split spoons or other sampling tubes will be decontaminated between

samples (see Section 6.0). The contents of each split spoon will be carved

from the center of the spoon and placed in the sample bottles. If the

recovery of the spoon is sufficient, a portion will be placed in VOA vials,

and the rest in a wide-mouth sample bottle. All bottles will be labeled for

future identification and placed on ice.

7.2 Sample Containers

Glass jars for soil samples will be provided by the laboratory

contractor.
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7.3 Samyle Handling and Decontamination

The collected sample and its container represents one of the major

avenues of personnel and environmental exposure. Precautions will be taken to

ensure that all the samples removed from the site are within the sample

container and that no residue remains on the outside of the container.

The procedure for collecting soil and sediment samples will be as

follows:

- Identify and document sample collection point or points, depth

increment of samples collected, and sampling devices used (see

Section 8.0, Sample Custody and Documentation).

- Complete log book entries, sample tags, and field record sheets

with the sample identification point, date, time and names or

initials of all persons handling the sample in the field.

- Clean the outer surface of sample jars containing soil samples

with paper towels and clean water.

- Place sample tags on sample containers.

- Seal sample containers.

- Remove sample container to packaging are.

The procedures for collecting water samples are generally the same as for

soil and sediment, except that the water is discharged directly from the

bailer or pump to the large sample container(s), and appropriate preservatives

are added to the containers prior to capping.
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7.4 Procedures for Packing Low-Concentration (Environmental) Samples

Most (if not all) samples collected during this investigation are

expected to contain low concentrations (less than 10 ppm) of organic and

inorganic chemical compounds and will, therefore, be considered environmental

samples. Procedures for packing low-concentration soil and water samples for

shipment will be as follows:

- Determine maximum weight allowed per package from the shipper

(140 pounds for Federal Express shipment).

- Secure sample bottle lids or plastic caps on brass tubes with

strapping tape or evidence tape.

- Mark volume level on bottles with grease pencil.

- Place about three inches of inert cushioning material, such as

vermiculite or zonolite, in bottom of cooler.

- Labels/Sample Tags: numbered sample tags will be used on all

samples. The organic/inorganic traffic report number labels

will appear on the bottles to be sent to the analytical

laboratories. Cover the labels with clear plastic tape.

- Place containers in cooler in such a way that they do not

touch.

- Put VOA vials in Ziploc plastic bags And place them in the

center of the cooler.

- Pack bottles, especially VOA vials, in inert cushioning

material.
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Fill cooler with inert cushioning materil and blue ice if

sample refrigeration is required.

Put paperwork (chain-of-custody and traffic report copies) in

plastic bags and tape with masking tape to inside lid of

cooler.

- Tape cooler drain shut.

After acceptance by Federal Express or other shipper, wrap

cooler completely with strapping tape at two locations. Secure

lid by taping and do not cover any labels.

- Place lab address on top of cooler.

Put "THIS SIDE UP" labels on all four sides and "FRAGILE"

labels on at least two sides.

Affix numbered custody seals on front-right and back-left of

cooler. Cover seals with wide, clear tape.

7.5 Procedures for Packing Medium-Concentration Samples

If medium-concentration samples (10 ppm - 15 percent) are collected (as

indicated by in-field OVA screening), they will probably fall within the

Flammable Liquids or ORM-A hazard class per DOT shipping regulations. The

following packing and labeling procedures will be followed:

- Secure sample jar lids or plastic caps on brass tubes with

strapping tape or evidence tape.

- Position jars and tags in Ziploc plastic bag so that the tag

may be read.
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Place about 1/2 inch of cushioning material (such as

vermiculate or zonolite) in the bottom of a metal can (such as

a paint can).

Place jar in can and fill remaining volume of can with

cushioning material.

- Close the can using three clips to secure the lid.

Write traffic number on can lid. Indicate "THIS SIDE UP" by

drawing an arrow and place the correct DOT hazard class label

on the can. Do not overlap labels.

- Place about one inch of packing material in bottom of cooler.

Place cans or brass tubes in cooler and fill remaining volume

of cooler with packing material.

Put paperwork in plastic bags and tape with masking tape to

inside lid of cooler.

- Tape cooler drain shut.

After acceptance by Federal Express or other shipper, tape

cooler completely around with strapping tape at two locations.

Secure lid by taping and do not cover any labels.

- Place lab address on top of cooler.

Put "THIS SIDE UP" labels on all four sides and DOT hazard

class label on at least two sides.

Note: Write DOT hazard class on wide tape and place on side of

cooler if this is not marked on the margin of your DOT label.
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"Danger-Peligro" (Cargo Aircraft Only) labels should be placed

on at least two sides of the cooler.

Affix numbered custody seals on front-right and back-left of

cooler. Cover seals with wide, clear tape.
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8.0 SAMPLE CUSTODY AND DOCUMENTATION

8.1 Sample Identification Documents

The Field Team Leader will retain a copy of all Sample Identification

Documentation (AF 2752). A weekly cumulative listing of the sampling will be

furnished to the laboratory performing the analysis of samples, and to

Battelle's Project Management office. This document will be used in tracking

the sample results. The accumulative listing of field sampling will indicate

the purpose of each sample.

8.2 Field Loa Books

Field log books will be dedicated to specific operations and/or to

specific sites where long-term tasks are being performed. The log books will

allow the entry of any operational data that the personnel responsible for

data collection desire to note in the record of events.

Field log books will indicate on the initial page the specific purpose to

which they are dedicated. They will also indicate general information on

location and Standard Operating Procedures that are applicable to the purpose

indicated.

The individual entries in the log book will cover a finite time period no

greater than one operating shift. Each entry will be completed by a line

being drawn across the page at the entry completion; a signature, date and the

time will be noted at the end of the entry.

Individual entries will begin with an indication of the time and dates of

the entry and the data, which may have any format, but may generally provide

the following information that is of interest in data retrieval:

T4
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Operation description: i.e., type of sampling and testing,

witnessing, packaging, drilling, monitoring equipment

maintenance, etc.

- Personnel involved

- Special safety requirements

Special equipment involved (note if within calibra-

tion)

- Weather conditions

Field work sequential log; i.e., sampling location sample
identification, test results, times of performance of testing

or sampling, sample preparation, sample packaging or delivery,

disposal tasks or any unusual occurrences, including

breakdowns, special instructions, or any accident or incident

information.

Field log books will be maintained for all soil boring operations and any

monitoring well drilling and development operations. The field logs will be

the primary repository for the geological data developed in these operations.

The log books will be used to note soil classification data, indications of

soil discoloration, organic vapor test data, sample makeup data, driller's

log reference, any indications of drilling anomalies, water table indicators,

and refer once to appropriate logging information developed for each drilling

site.

A field log book will be maintained for each geophysical test site to

provide a reference to all testing and sampling performed at each site,

together with appropriate test results. The log will describe the test

operation, equipment, personnel, special equipment, safety equipment, SOPs,

and weather conditions, and will indicate test results or a reference to them.
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A field log book will be maintained for each set of monitoring or

sampling tasks not covered by the above. This will include a groundwater

monitoring field log and a sediment or surface water sampling log. These logs

will indicate date and time and the sample location, type, and other data.

A field log book will be maintained for very specialized pieces of field

equipment, such as a four-wheel-drive vehicle or an organic vapor analyzer.

These will be mainly to log use, calibration and maintenance. The entry will

normally indicate the date, data, and the individual making the data entry.

8.3 Data Accumulation

Field data collected in other than the field data books will be furnished

to the Battelle Project Management office where it will be used in analysis
and evaluation, the preparation of reports, and the development of conclusions

and recommendations. These data will become part of the central data file.

8.4 Chain-of-Custody Record

A Battelle chain-of-custody form will be filled out for, and included
with, each cooler to be shipped. When properly completed, the form will

provide all needed information on where and how the sample originated, why it
was collected, and who had it at any time. The collector/shipper will retain

a copy of the form.

8.5 Corrections to Documentations

Any corrections to field logs, notes, custody forms, labels, etc. will be

accomplished by drawing a line through the incorrect notation, initialing the

deletion, and then writing in the correction.
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8.6 Traffic Reports and Sample labels

The traffic reports used will be OEHL form AF 2752. Each label will

have enough information to completely identify the source, date of collection,

collector, and any preservatives used.
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1 0 I NTRODUCTION

iqjurc 1-1 presents the corporate quality assurancc orjani-
ZaliOn and illustrates the relationship of the Laboratory Group's
qUality assurance activities to the total corporate quality
assurancc effort. fir. Charles Zimmer. Corporate Quality Assurance
Coordinator, is trained in statistics and has over 20 ycars of
experience in the environmental field.

The principal function of the i'EDCo Environmental Laboratory
is to provide data that are:

* representative
* accurate

* precise
* complete
* comparable
* defensible

on time

The management of PEDCo Environmental is committed to these
objectives and has a policy of producing data of documented hi(;h
quality.

Quality assurance is the sum of all those activities in
which the laboratory is engaged that will ensure the validity of
the information generated.

Quality assurance is not restricted to the development and
retention of quality control (OC) charts for precision and acctu-
racy, but rather includes all laboratory activities that affect
the results produced. These activities include, but are not
restricted to, the choice of methods, education of personnel,
handling bf specimens, and reporting of results.

The purpose of this manual is to outline the quality assu-
rance activities of the PEDCo Environmental Laboratory.
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2.0 LABORATORY ORGANIZATION AND RESPONSIBILITIES

The organization of the PEDCo Environmental Laboratory is
designed to provide an efficient flow of administrative, tech-
nical. quality assurance, and advisory activities throughout its
operation.

The organizational chart is presented as Figure 2-1, and the
responsibilities of the staff are outlined below.

2.1 DIRECTOR

The responsibilities of the Director are as follows:

" Set objectives for the Field Studies/Laboratory Division.

* Plan the Division's course and policies.

* Organize the personnel, facilities, equipment, and
zaterials into a coherent organization that can fulfill
the Division's Plans.

• Integrate the various parts of the organization.

* Measure the success in achieving the objectives.

* Resolve problems.

2.2 ASSOCIATE DIRECTOR

The responsibilities of the Associate Director are as follows:

* Coordinate the activities of the Field Studies/Laboratory
Division.

* Primary administrative contact with regulatory .and
accreditation agencies.

0

* Assist the Director in the implementation and supervision
of administrative operations.

* Provide liaison with clients.
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2.3 QUALITY ASSURANCE COORDINATOR

The responsibilities of the Quality Assurance Coordinator
are as follows:

* Develop, coordinate, and evaluate the quality assurance
program.

° Conduct routine checks on quality assurance items
(Figure 2-2).

Review performance evaluation results.

* Evaluate methods and procedures.

* Act as technical advisor to Group Supervisors.

* Issue, prepare, and evaluate audit samples.

° Develop quality assurance plans for special projectL.

2.4 SENIOR INDUSTRIAL HYGIENIST (CIII)

The responsibilities of the Senior Industrial Hygienist arc
as follows:

a Interpret AIIIA accreditation requirements and establish
appropriate company policy.

* Advise Group Supervisors on all industrial hygiene
activities of the laboratory.

* Assist the Quality Assurance Coordinator in the
design of the entire Laboratory Quality Assurance
Plan.

2.5 GROUP SUPERVISOR

The.responsibilities of the Group Supervisors are as follows:

* Set objectives for the laboratory.

* Plan the laboratory's course and policy.

* Organize the laboratory personnel and facilities.

* Evaluate the success of the laboratory.

* Serve as project director.
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OUALITY ASSURANCE CHFCKLIST

ITEM FREQUENCY DATE

SAMPLE LOG MONTHILY

ANALYSIS REQUISITION BOOK MONTHLY

PROCUREMENT LOG MONTHLY

DATA FILIS MONTH LY

O.C. CHARTS MONTH LY

REAGENTS:

A) NEW ITEMS DATED MONTHlLY
B) OUTDATED ITEMS REMOVED MONTHLY

MAINTENANCE & CALIBRATION RECORDS

A) AA SPECTROPIIOTOETERS MONTHLY
B) BALANCES MONTHLY

C) HYDROTHERMOGRAPH MONTHLY
D) BOMB CALORIMETER MONTHLY
EI SPECTROPIIOTOM-ETERS MONTHLY
F) GC GC/MS MONTHLY

METHODS MA%. NUAILS YEARLY

Q.A. MANUAL UPDATE YEARLY

TRAINING RECORDS YEARLY

GENERA, PROCEDURES Rl'%NDOm:

CLEANLINESS RA DOM-

SAFETY RAN DOM

PERFORMANCE EVALUATION RESULTS
(PAT, WP, So2, DiO DGM. COAL, AS RECEIVED
METHOD_3) """

Fiqure 2-2. Quality assurance checklist.
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2.6 GROUP LEADERS

The responsibilities of the Group Leaders are as follows:

* Determine the technical methods to be used.

* Direct the day-to-day work.

* Handle personnel matters.

* Anticipate problems.

o Troubleshoot.

* Review reports for technical accuracy.

" manage projects as assigned.

* Train the analysts.

2.7 SAMPLE CUSTODIAN/QOUALITY CONTROL CLERK

The responsibilities of the Sample Custodian/Quality Control

Clerk are as follows:

° Receive and log samples entering the laboratory.

o Maintain custody records.

a Proper storage of samples.

a Document custody changes in the laboratory.

* Receive and log reagents entering the laboratory
(Figure 2-3).

o ,maintain Quality Control Charts.

* Alert Quality Assurance Coordinator to any unusual

trends on Quality Control Charts.

2.8 ANALYSTS

The responsibilities of the Analysts are as follows:

* Perform sampling and analyses according to approved
PEDCo methods.
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Alert the Group Leader to any analytical problems and

document the problems on the data sheet.

Perform routine maintenance and calibration of instru-

ments.

Prepare reagents.

2.9 JAORATORY CLERK

The responsibilities of the Laboratory Clerk are as follows:

* Maintain records.

* maintain the Project Status Board.

* Perform general clerical duties.
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3. 0 METIODS

The PKDCo Environmental Laboratory normally uses published
methods, e.g. , Federal Register methods for Environmental Pro-
tection Agency (EPA) Compliance analyses, NIOS! publications for
industrial hygiene samples, and various other regularly accepted
analytical references such as those of the ASTm. If a different
method, or a change to an existing method is needed, the altera-
tion is documented in the PEDCo Laboratory method Series Manual.
Each procedure accepted for use in the PEDCo Environmental Lab-
oratory is entered in the manual along with the following legend:

PEDCo ENVIRONMENTAL METHOD CONTROL

Parameter method
Use approved by Date
Termination approved by Date

The most often used methods arc reviewed and changed as necessary.
These accepted methods have been collected in two identical
sets: one as the master laboratory control document, the other
as the working copy in the laboratory. As new individual methods
attain more frequent use, they are reviewed, changed as necessary,
and included as PEOCo approved methods. All PEDCo approved
methods are reviewed at least annually and reapproved for use.
The front page of each approved method tracks the dates at which
change- to the method have been introduced and dates on which
the method has been reviewed.

The methods which PEDCo Environmental, Inc. routinely u.a;
for analysis are selected from these publications:

1. Methods for Chemical Analysis of Water and Wastes.
U.S. EPA, Cincinnati, Ohio. 1979, Publication No.
EPA-600/4-79-020.

2. Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods. U.S. EPA Sw-846. 1980.
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3. Quality Assurance H1andbook for Air Pollution Measurement
Systems, Volumes I, II, III. EPA-600/9-76-005, EPA-
600/4-77-027a, and EPA-600/4-77-027b.

4. Guidelines Establishing Test Procedures for the Analysis
of Pollutants. Federal Register. December 3, 1979,
Vol. 44, No. 233, Part 3, pp. 69464-69575.

5. NIOS1l Manual of Analytical Methods. U.S. DcpartmenL of
H1ealth, Education and Welfare; Public Health Service.
Center-for Disease Control. National Institute for
Occupational Safety and Ilealth, Cincinnati, Ohio.
Second Edition. Vols. 1, 2. 3; April 1977. Vol. 4.
August 1978. Vol. 5, August 1979. Vol. 6, AucjlUs-t 1980.

6. Annual Book of ASTM Standards. Part 26. Gaseous Fuels;
Coal and Coke; Atmosoheric Analysis. American Society
for Testing and Materials. Philadelphia, Pennsylvania,
1980.

7. Annual Book of ASTM Standards. Part 31, Water. American
Society for Testing and Materials. Philadelphia,
Pennsylvania, 1979.

8. Methods of Air Samolinq and Analysis. 2nd ed., APIA
Intersociety Cownitte, 1977.

9. Standard Methods for the Examination of Water and Wastce-
Water. 15th ed., 1980, American Public health .sni..
Washington, D.C. 20005.

10. Handbook for Analytical Ouality Control in Water and
Wastewater Laboratories. EPA-600/4-79-019, 1979.
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4.0 ClHAIN OF CUSTODY

This :;ection contains custody procedures used in the 1abora-
Lory. Custody procedures used during sampling are contained ii
the quality as;surance plans for the field groups and the compleLe
procedure is compiled in a separate document.

4.1 SeAUMPLE RECE'IVING

iEvery sample entering the lab for analysis is assigned a
unique alphanumeric identity on the Sample Receipt and Record
Sheet (Log). In the sample log-in book, the number is correlated
with the.client's identification and with the number of the
analysis requisition form. A copy of the sample receipt and
record sheet is shown in Figure 4-1.

The analysis requisition is a triplicate form that lists the
client, project number, type and number of samples submitted, and
analyses required. It also assigns analysts to specific tasks
and shows the number of hours estimated for those tasks.

The white (top) sheet of the requisition form is placed in
the requisition binder: the pink sheet is placed with the sainplen:;
and later with the raw data. Tile yellow sheet is given to the
person requesting the analyses. In some cases, the yellow copy
may accompany some of the samples if a batch includes both inor-
ganic and organic analyses. A copy of the sample analysis
requisition a:,-. record sheet is shown as Figure 4-2.

The samplet s remain in the locked sample storage room uItIL
removed for analysis. This transfer is documented on a Sampie
Control lecord (Figure 4-3) which is maintained by the sample
custodian. The Sample Control Record documents all custody
changes which occur in the laboratory and each procedure peC-
formed on the sample.

4.2 SAMPLE ANALYSES

Prior to the analyst receiving the sample from the sample
custodian, a laboratory data sheet is prepared by the analyst.
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PCDCo ENVIRONMENTAL LASORATORY

SAMPLE ANALYSIS REOUISITION AND RECORD SHNCT N! 12S2

Cliente _ Date:

Project no.3 pequested by:

Date results needed:

Type and number of samples:

An&lyses Raquired Ref. Method

Special Instructions:

Retain samples until: _ budqet: 'Cost:

RESOURCES

Pan-hours Date

Personnel Lst. Act. done Activity

Figure 4-2. Example of Sample Analysis
Requisition and Record Sheet.
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The laboratory data sheet (Figure 4-4) includes the following
information:

° Sample numbers
a Date sample received by the analyst
° Analysis and method number
° Portion required for analysis
a Signature of analyst
a Signature of chemist checking calculations

Release of samples requires annotation of the Sample Control
lecord and verification of information and sample container condi-
tion. If the sample is to be transferred between two [Jersons
(i.e., two analysts), the transfer must take place through the
sample custodian. In other words, the sample must be returned to
the sample custodian and it is then reissued.

After obtaining the sample from the laboratory sample custo-
dian, the analyst verifies the data and makes appropriate annota-
tion of the records. If a question arises, it is first discussed
with the sample custodian. If this does not resolve the problem,
it is brought to the attention of the person submitting the
sample for analysis. If the problem cannot be resolved, the
sample is voided. The analyst keeps the samples in view or under
limited-access locked storage. The analyst visually inspects the
sample to determine that the physical condition is suitable for
analysis. For any sample for which the condition is questionable
or the method of collection was inappropriate, such as the pres-
ence of an inappropriate interference, the samples are not ana-
lyzed, and the data sheet is annotated. The analyst must maintain
proper custodial procedures while analyzing a sample. Samples or
intermediate solutions must be in the analyst's physical posses-
sion, in view, or in limited-access locked storage. The labora-
tories are locked so that only authorized personnel have access.

Analyses should be conducted in accordance with the proce-
dures specified in the contract statement of work and referenced
by number to the standard method in the laboratory procedures
manual. Any deviation from these procedures must be annotated,
and the analyst must be prepared to justify deviations under
oath. All data are recorded on the data sheet. All measurements
associated with the sample must be traceable in accordance with
good quality assurance record-keeping procedures. Thus, asso-
ciated calibrations must be recorded either directly on or
attached to the data sheet or indirectly by reference to the
standard solution number or instrument number.

All of the columns used on a data sheet must be labeled.
Extra columns may be used for intermediate results of calculations
if that will make for clearer understanding.
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LAOOA104T OAIA

ClII*yt _I 
IS _ _ __ __ _

PF u e 44 . E x m l o f L o t o r 6 r D a t _Re c o rd .

/A ljt ____________ Ch.(,€ _____________"_

SA r I.a unsCmS____ ________

_I_
__ __ _ _ _I __I _

__ I _I _

_ _ _ _ _ _ _ __I _ _I_ _

__ _ I _ _I _

Figure 4-4. ExampLe of[ Laboratory Data Record.
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The axes of all graphs are labeled as follows: micrograms
and 1pm are the x, or horizontal axes; O.D. and scale divisions
are the y, or vertical axes. If the least squares fit is cal-
culated, indicate this on the data sheet and record the slope,
y-intercept, and the correlation coefficient.

Sample calculations should be included so a reviewer at a
later date can ascertain immediately what was done.

41.3 SAMPLE RECORD KEEPING

The PEDCo alphanumeric identification is used on"all data
shects, containers, beakcrs. etc. The client's sample number or
name can be used for extra information, if desired. Exceptions
are instances in which a set of numbered containers, such as
Kjeldahl flasks or ashing crucibles, is used; here the container
number must be matched on the data sheet with the PEDCo alpha-
numeric identification.

All raw data for analyses in progress are kept in project
folders in a rack when not actually being used. When all the
tests on a set of samples are completed, all of the raw data
sheets with the pink requisition form attached are placed in the
appropriate Group Leader's -In" basket.

Associated calibration curves and charts should be signed
and dated; a system of positive identification and controlled
storage is used. The exact method of analysis must be readily
ascertainable. This is most easily done by making reference to
the standard analytical procedure used when a method allows for a
choice of procedures. If any portion of the sample remains after
analysis is completed and if storage is required, the analyst
must reseal the sample, and return it to the laboratory sample
custodian. Appropriate annotations are made in the transfer
records and the sample is stored in accordance with specified
procedures.

The analyst's calculations are checked as required by inter-
nal audit. The person checking the calculations signs and dates
the data sheet. The data sheet is returned to the file. All
records must be in ink. Errors are corrected by drawing a
straight line through the error and initialing. Completed rec-
ords are maintained by the laboratory sample custodian. Use of
records other than official records is prohibited.

When all analyses are completed, the report is prepared and
delivered. A copy of the report, the raw data, and other docu-
ments are placed in the laboratory files which are kept in a
locked, limited access area. The filing system utilizes a client
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5.0 QUALITY CONTROL

Reliability in analytical determinations is maintained
through strict adherence to quality control procedures. PIDCo's
procedures are designed to control both the accuracy and prc-

cision of analytical result-;.

5.1 ACCURACY

When the analytical procedure is appropriate, a known refer-

ence standard is routinely analyzed to ensure the accuracy of
results. This standard may be spiked into a separate aliquot of
a sample or analyzed as a separate sample itself. The procedure
is to run this standard with each lot of samples sent to the
laboratory. In addition, if more than 10 individual analyses
are made, additional standards will be analyzed at the rate of 1
standard per 10 analyses.

Control charts are prepared using an estimate of the method
variability (i.e., standard deviation) obtained from the litera-
ture, or determined by repeated duplicate analyses run in the
laboratory. A control chart for accuracy is shown as Figure
5-1. Each time the analyst runs a reference standard, the
result is entered on the control chart. If the analytical
procedure is in control, the estimate of the standard should lie
within the +2* control limits. The results should be random,
and tend to-fall above and below the true value for the standard.
If an individual analysis of the reference standard falls outside
the 2o limits, the analyst is required to repeat the analysis of
the standard. Should this second result also fall outside the
2a limits, the group leader determines the cause of the discrepancy
and makes the necessary corrections in procedure or technique.

The control chart also provides a means of detecting bias
in results. Evidence of bias is obvious when the individual
analyses of the reference standard tend to be all above (or
below) the true value, or begin to show a definite trend in the
amount of departure from the true value. When this situation
occurs, the sample custodian notifies the group leader and the
quality assurance coordinator even before the 2a limit is exceeded.
Again, routine sample analysis is not continued until the source
of bias has been identified and corrected.
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Figure 5-1,. Accuracy control chart.
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5.2. PRECISION

Replicate analyses are performed on at least 10% of the

samples processed by the laboratory. A record of the precision

of most'analyses is kept by calculating and plotting the coeffi-

cient of variation (CV) of the pairs. The coefficient of varia-
tion is defined by the equation:

[(XI-X2 
2]

1 / 2

S 2
CV = _- I____ x

__
2

where X and X 2 = values of the given parameter for
the replicates,

s = the standard deviation of the rep-

licates, and

= the mean of the replicates

The mean CV for an appropriatr number of sample pairs

(usually 20) is determined, and thu upper control limit (UCL)

at the 99.5 percentile is calculated (UCL = 2.8 fV for duplicate

values). The mean and control limit values are plotted on the
chart shown as Figure 5-2.

The analysts report the results of replicate analyses each

day to the sample custodian on forms provided. The sample

custodian calculates and plots CV along with the date and client

code.

Quality Control data sheets for the organic group are shown

as Fiqures 5-3, 5-4, and 5-5, and for the inorganic group as

Figures 5-6 and 5-7.

5.3 CORI(CrIVE MEASURES

When the sample custodian records a value that is out of

specification (for either accuracy or precision), the group

leader is irmediately notified. A series of stcps are then taken

to correct the deficiency:

0 The data are examined for calculation error.

0 The group leader discusses the test with the analyst to

see if a procedural error was made.

0 The reagents used are examined to see if any were out

of date o- used in error.

* The instrument, if one was used, is examined for
defects or improper calibration.
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Additional Gampl* CalCuletaona:

Ou4az ' Control Calculations

Pr[CiSiOs ACCURAOC

I'rarw L e Sample No. Veuls 04t Theor. Czp. t of
O ataned Val. Val. The:.

Fi __i __ __ ___

_ _ _ I _ _ _ _ _

__ _ I __ I1__1 __
_ _ _ I_ I _ _ _

Figur -_. _uait conro _eo_ -_hca tues
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STANOAAO AtrCRLNCK n.ATEN2AL PEPONTI"'C rOMJ

(I1N1CKMAL sTANDAmo rom ACCUNAcyI

t'ethod "0. Paramewter __________

Working A~nge ______ Units____________

Client Date_______

Va1ljei determitned ___________

Fiqurc 5-6. Qu.ality Control report of accuracy -inorg~anic.

ALPLICAIE AKALS:S nrpoprzmc ropei

Method No. Paoramoter

horknq Mange ______ Units ____________

C!Ient PJDate _______

falues determshe43 A D ifference

Figure 5-7. Quality control report of precision -inorganic.
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If the error is corrected by recalculation, no further
steps are taken. If the error was due to one of the other
causes, the test is rerun to obtain answers within specifications.
Should the results again be out of specifications, the above
procedures are followed in greater detail and the test rerun by
another analyst and/or with freshly prepared reagents.

5.4 PERFORMANCE EVALUATION (Audits)

The PEDCo Environmental Laboratory participates in the
Proficiency Analytical Testing Program administered by NIOSII; the
Water Pollution Performance Evaluation Program administered by
the U.S. EPA; and the U.S. EPA Stationary Source Quality Assurance
Program for S02, NOx, DGM, coal, and Method 3. The audit results
are reviewed by the Division Directors and the Quality Assurance
Coordinator and discussed with the Group Supervisors and the
analysts.

The PEDCo Laboratory also has been approved by the U.S. EPA
Environmental Monitoring and Support Laboratory in Las Vegas,
Nevada for the analysis of priority pollutants from hazardous
waste sites. PEDCo has participated successfully in various
preaward performance surveys and ongoing performance audits under
existing contracts.

5.5 DATA VALIDATION

All data generated by the laboratory is checked for tcchnical
accuracy by the Group Leaders. This involves verifyino thaLt the
appropriate analytical method was used, the detection limit is
appropriate, the proper number of significant figures are reported,
and the data were calculated properly (This is done by repeatinq
the calculations for at least one sample). The data is then
given to the Data Clerk who redoes all hand calculations and
verifies all data entries into computer programs. The data i..
then reviewed by the Quality Assurance Coordinator beforC th;
report is issued.

5.6 REPORTS

Analytical reports are typed by the Laboratory Clerk and
checked by the Data Clerk before being signed by the appropriate
supervisor. Major reports include sununaries of all quality con-
trol data.

Twice weekly status reports of all laboratory proects (by

Analysis Requisition number) are prepared and submitted to the

Division Director. These reports include:

I li |!|| I = i
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* date samples received
* date analysis startee
* date report due
* percent completed
• appropriate remarks (problems and corrective actions)

These report-; also include the status of all major instrumentation.
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6.0 TRAINING

It is corporate policy that each year each professional
employee is encouraged to attend one short course or its equivaleCt
specific to the employee's professional responsibilities.

Each new employee undergoes an orientation and on-the-job
training period before being assigned independent duties. When
reproducible vesults are routinely obtained by the analyst, he or
she is considered fully trained.

Additionally, institution of new techniques, modification of
procedures, or the acquisition of new equipment is accompanied by
appropriate in-house, or if necessary, extramural training.

Selected personnel are also trained in tasks different from
their regular assignments.
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7.0 INSTRUMENT MAINTENANCE AND CALIBRATION

PEDCo E.nvirorunental, Inc. maintains Preventive Maintenance

and Service Contracts with the manufacturers of all major instru-

ments in use in the laboratory (Finnigan Corporation, Ilcwlett-

Packard Company, Perkin-Elmer Corporation). Maintenance logs are
compiled for each major instrument.

7.1 INORGANIC SECTION

The following calibration procedures arc followed:

0 Analytical balances are checked with class S weights

each day that they are used. If a trend in inaccuracy

is found, and cannot be corrected by PEDCo personnel.

professional service is obtained. The balances are

serviced and checked by an NOS certified service agent

each year.

o Atomic absorption spectrophotometers are calibrated for

each metal analyzed and a record kept of instrument

response. Should a lack of sensitivity or other mal-

function be detected that cannot be corrected in-house.

professional service is obtained.

a Ultraviolet/visible spectrophotometers are checked wiLh

standard color cuvettes each day they are used, and
checked for ,irror and grating alignment monthly.
Service critL.ia are as described for the other in-
struments.

* The bomb calorimeter is calibrated monthly as recom-

mended by the manufacturer.

7.2 ORGANIC SECTION

Gas chromatographs and the gas-chromatograph-mass spectrom-

eters are calibrated when used. for sensitivity, accuracy and

accurate mass assignment. If the required sensitivity cannot be
obtained, prescribed maintenance procedures are initiated. If
these do not enhance the instrument response to the level desired.

professional service is obtained.
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8.0 GLASSWARE CLEANING PROCEDURES

11.1 INORGANIC SECTION

Glassware. is routinely cleaned with an alkaline detergcnt,
rinsed with hot tap water, ;nd oven dried. Before usc, *cach
item is rinsed with deionized water and/or the solution to be
used. Glassware to be used for trace metal analyses is cleaned
in either alcoholic sodium hydroxide or chromic acid, followed
by a soak in 1:1 nitric acid and a rinse with deionized water
(ASTM TYPE I).

8.2 ORGANIC SECTION

In the organic laboratory involved in the analysis of sam-
ples containing residues in the parts per billion range, the
preparation of scrupulously clean glassware is mandatory. Par-
ticular care must be taken with glassware such as Kuderna-Danish
flasks, evaporative concentrator tubes, or any other glassware
coming in contact with an extract that will be evaporated to a
lesser volume.

Basic cleaning steps are as follows:

a Remove surface residuals inmediately after u:;c.

* Hot soapy soak to loosen and flotate most of residu,.

* Hot water rinse to flush away flotated residue.

* Soak with deep penetrant or oxidizing agent to de:troy
traces of organic residue.

a Hot water rinse to flush away materials loosened by
deep penetrant soak.

* Rinse with distilled water to remove metallic deposits
from the tap water.

* Rinse with high purity acetone followed by high purity
methylene chloride.

* Bake in a muffle furnace at 400*C for 30 minutes.

* Flush the glassware just before using with the same
solvent to be used in the analysis.
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9.0 SAFETY PROCEDURES

9 L. I I.AIBOIATOiRY C(ONI)I(:T

Follow :*.In:;tIructLio.; exactly.

° I'erform only authorized experiments.

* Irotect eye-;. face. hands and body.

a Practice jood housekeeping.

* Learn ba:;ic first aid.

0 Know where to get help quickly.

* Know location of first aid and fire fighting equipment.

a Report all accidents and unusual occurrences irimedi-

ately.

° ne pro " f:rion.-i

9. 2 FI RFE PREV:'T ION

o Store all flar-unablc liquids in the fireproof cainets.

Whenever pOSsiblc, and always when large (IUILILI e;" r"C

involved, i:. : ,lam .alc liquids in a fume hood. When
it is ncess;at"! to u:;e flammables on an open hench, bQ
certain that there are no open flames nearby.

Place "-'ste flarn mble liquids in the approli tate

safety cans for disposal.

Dispose of solid and liquid oxidants, such as perox-
ides, perchlorates, and nitrates, by flushing down the
sink with water. Keep these materials away from flam-
mable items such as wood and paper.

Be certain not to overload electrical circuits. Do not
use equipment with worn or bare wirinj.
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0 Be aware of the two types of fire extinguishers in the
laboratories. The dry chemical (ABC) type is for use
on paper, liquid, or electrical fires. The C02 (BC)
type is for use on liquid or electrical fires.

o Know the location of the fire alarms on the hall wall
near the northeast exit stairwell and in the elevator
area.

9.3 I-'AVI'NTION OF POISONING

o Use toxic material5 such as chlorine gas,. cyanides, and

bromine in a hood only. These are inhalation hazards,
and some are toxic by skin absorption. Use gloves when
handling bromine.

a Some compounds in use in the lab aie slow-acting
poisons when ingested or absorbed in small amounts.
Among these are arsenic, mercury, lead, and hexavalent
chromium compounds. Wear gloves when handling these
compounds in high concentrations and wash hands thor-
oughly after use.

Clean up all chemical spills, even of seemingly harm-
less materials. One spill may react with another.
Neutralize concentrated acids with sodium carbcnate
(Na2CO3], and banes with boric acid (113B04) before
cleaning up.

a Always use a rubber bulb to pipet.

* Exercise care in handling of all samples. Their
contents are unknown.

o Do not eat. drin., or sino.e in the lab work irean.

If you have .):Iv cUeC;1. Ions a!ouzt handliti (j .1 L icul-1
compound or reaction, coIsuILt your supervi.or, tlhe %..ll
chart, or the CRC !Hand.)ook O [.aboratory .,et'.

9.4 I'ISONAL SAFETY

* Clean up all water spills on the floor.

" Use only equipment and tools suited to the jot) at hand.

* Dispose of broken glass only in the marked container.

I
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" Do not wear loose clothing or open-top shoes. Wear a
laboratory coat at all times and a rubber apron, gog-
gles, or gloves when indicated.

9.5 SAFETY EOUIPMENT

Know how to use the following items in the laboratory:
fire extinguishers. fire blankets, safety showers, eye
wash stations, first aid kits and the rescue air pack.

9.6 GENERAL

Protective Clothing - Each employee will be provided a
sufficient number of laboratory garments (i.e., lab
coats, smocks, etc.) to be worn at all times while in
.the laboratory. Care of these garments by the laundry
service company is the responsibility of the employee.
Each employee should have one clean garment available
at all times.

Eye Protection - Safety glasses are required under
Federal law and must be utilized. Custom-fit safety
glasses or corrective lenses are furnished by PEDCo.

a Foot Protection - Conventional street-type footwear is

sufficient. Sandals, canvas, or similar footwear
should not be worn in the laboratory.

a Miscellaneous - Rubber, cloth, or leather glove-s are

available for hand protection and must be worn whenever
the occasion warrants.

0 Exits - Be conscious at all times of the nearst lab-

oratory exit and nearest building exit.
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ISTRCTIONS FOR COMPLETING AV FORM 2752,
DIVIORMENTAL SAMPLING DATA

The purpose of this (orm Is to record envlronmental and drlnking water
Sampling informastion. The form will be used for submitting environmental and
drinking water samples (except radiologicl samples) to the USAF Ocouptlonal
and Environmental Health Laboratory (USAF OE}L). Use AF Form 2753 for

radiological sampling data.

1. Identiflcation Data'. Plastic embossed cards for recording Identification

data way be used in lieu of the following handwritten entries:

s. Sampling Site Identifier. Enter code for Sampling Site Identifier

(see page 3).

b. Base. Enter name of base where sample Is collected.

c. Sampling Site Description. Enter name or sampling site.

2. Date Collection Began. Enter date saxple collection began (e.g., if
Jan l4, 1981, enter 81/01/1I4).

3. Time Collection Began. Enter time (24-hour clock) sample collection
began.

4. Collection Method. Check whether sample was a grab sample or a composite
sample. If a composite sample, enter number or hours from beginning to the
completion or compositing.

5. Hail Reports To. Enter four-digit base code In ,-all boxes (same code as
first four digits of environmental Identifier it same base). Enter mailing
addresses wbere analysis results will be sent. Include unit designation,
orrice synbol, base, state, and ZIP code.

6. Sample Collected By. Enter name (last name only), grade and AFsC of

individual collecting sample.

7. Signature. Enter signature of Individual collecting sample.

8. AUTMV O. Enter AUTOVOK number of responsible iodividual who can answer
questions froc tbe laboratory coocerning tbe sample.

9. Reasons for Subrission. Enter code (In the box to the right of shaded
E') Indicating reason for subittin& sample.

10. Base Sample Number. Enter eight-digit coded base sample number for eacb
sample. See pages 4-5.

11. OEHL PID. Leave blank.
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12. Analysla Requested. (:eck the block to the left of the analyses 4eslred.

For Parameters at listed, enter parameter name and number In the blank spaces
Provided under the appropriate .. eserv on group. Continue In the Coments
Section If require.

13. On-Site Analyses. Enter results of any on-site analyses. For parameters
not listed, enter parameter name, number, value and unit In the blank spaces
provided.

1'4. Pre3erve a one liter (one quart) sample as shown In page 7 for each group
In which an analysis Is requested.

15. Submit one oopy of the completed forc in a waterproof envelope with the
sample to USAF OEJHL/SA, Bulldlng 1'O, Brooks AFB TX 78235.
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THE SAHPLNG SITE IDENTIFIER

1. All envircnmental monitoring and drinking water sampling sites must be
Identified i a standardized manner. The sampling site Identifier vill be
used for local Identification purpoes and will be the primary Identifier for
eCvironmental dat stored in a central Automatic Data Processln& (ADP)
reposi tory.

2. The sampling site identifier is nine alphanteric characters made up of
the Installation oode. followed by the sampling site type oode and the
3"pl1nL location number.

a. Installation Code. The four-digit nucber no used for the file
dosimetry prouTam with a zero prefix (available from prbJect monitor or base
bioenvlronoental enlneer).

b. Sampling Site Type. A tvo-letter code to Identify the souroe of the

sample (see para 5 of this attachment for the cocplete list).

c. SaLple Location Number. A tbree-digit number assigned locally.

3. The code formed when the three elements are combined is unique for a
particular sampllng point. If the samplisg location Is taken out of service,
destroyed or no longer used, the code will not be reassigned to another
sampling site nor used again.

4. The Dew code vill look like this:

Installation Sample Sample
Code Type Location

0123 A 56-

5- 5amPle Type Codes:

5 pn1inF Site Tlyne

AirO
Sonpotable water, source (effluec) N'S
Nonpotable water, process NP

onpotable water, eunbient NP

Potable water. distribution sysltez PD

Potable water. ground water (untreated) PD

Potable water, surface water (untreated) PG

Potable water, other PS

Solid sO
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CODD BASE SAMLE NUME

This section contains accepted environmental sampling methods recozzended by
the USAF OEHL. The basis ir anY monitoring pros'au rests upon lnfwmoaUon
obtained from eampling. Ilpoper sampling can negate even the mot careful
and accurate work performed by the remainder of the monitoring team. There-
fore, the proper selection, collection. identification and shipment of envi-
ronmental samples are paramount for a successful monitoring program. (General
Instructions for packaging and shipping samples are oontained in Section V).
Additional information can be obtained from:

USAF ODIL/ECA AUTOVON 20-2891 or (512) 536-2891

USAF OENL/ECW AUTOVOK 240-3305 or (512) 536-3305
USAF OL/ECE AUTOVOR 240-3667 or (512) 536-3667

ASSIGNKENT OF BASE SAMIPLE KUf6ERS

Environmental samples that are collected at base level must be assigned a
sample number. regardless of uhether they are analyzed locally or at a central.
laboratory such 4s the USAF OEHL. This coded 3atple number will enable the
analysis results to be ultimately stored in and retrieved froa a central data
repository. A sample number code consists of elght digits. The first two

digits classify the sample as to the method and type of sample. The next two
digits identify the calendar year that the sample vas taken and the last four
digits identity the locally ass1gned sample number, progressing i oumerical
seQuenOe from sample nurber 0001 to sumple number 9999. Sample number codes

follow:

a. First 2 dgl~t3

(1) Digit 41 -

Grab Saple G

CO:.ros3te sz--pe C

(2) Digit f2 -

Nonpota bl e N
Potable Water P

Residue (Incinerator Ash) D
Sludge (Wet or Dry) L

311 S
ncla3sified C

VegetaUon V

I
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b. Neat 2 digit2 - COde at0 "PNle Near usind last two nu.bera of

calenfar year In which sample vas taken. Example: Code for Cy 1981 Is 81.

C Last 41 dl&its - CO*d frr local1y assigrned, numerically sequenced
s ample nucber. Example: Code for thirteenth sample taken dur~na a calendar
year Is 0013.

Completed Base Sample Number. To 111ustrate a completed code. consider anenvrornzentai water aasple taken to characterize store water runoff. The

saaple was a grab sample taken free a storm drain. Eighty-asx other samples
had already been taken at tbe base that year (C! 1979). The sample would be:

Grab Sample

Nonpotable Water
I • Calendar Year 1979
(#TI I Sample No. 87

I I
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USAF OEIL VOI CENTER OOM

Analysls of IndustrI&I I&I7tene Sa&Ples
1I1 Liquid Medi. or Eluent for Tube Analysla
2xx Llquid Hedia or Eluent for Pesticide Type Analysis
31I Eluent or Solvent for Metals Analysis
4xI Collection Media ColorlmetrFc Analysis
5X Media for GravioetrIc/Physlcal Observations
6xx Iedia for Volwtrc/Elctrosetric Al

7X l Medl for Liquid Chroatography
91x Special Modification
1xxx Special AnalysiS (Bulk Industrlal Product3)

9XXX Analysis of Biolo ical Materials

IXXXx Analy3s of bater or Soil (Environmental) Samples
10100-10199 A Preservation Group

10300-10399 D Preservation Group (Cyanides)

10400-10499 £ Preservation Group (Pbenols)

10500-10599 F Preservat.ion Group (Metal3)
10600-10699 G Preservation Group (Unpreserved)
10600 J Preservation Group (SulfIdes)

10700-10799 h Preservation Group (Pesticides)
10800-10899 T Preservation Group (Trace Organ.ics)

2XXXX Bad-1oa8ay of Materials
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MUsCRV*?Xop ferhODS

NOT: A preservetlve Oust be added imaedlately ater collection Unle3s the

sample Is to be analyzed for dissolved materials. For dissolved
materials analysis, filter as soon as possible, and then add the
preservatIve.

CROU p DESCRI PTION

A (AIxI) Cool to i4°C; add sulfuric acid to pH <2; submit I liter in a

polyethylene or lass container.

(A2X) Same as Croup AIX! except that a separate I liter Individual

sample must be submitted In a 9lass container.

D (Dilx) Cool to ai°C; add sodium bydroide to pH )12; add sodium

thlosulfate If residual chlorine exists in the sample.
Subait I liter In a polyethylene or &lass container.

E (ElMI) Cool to 4°C; add sulfuric acid to pH <2; submit I liter in a
polyethylene or glass container.

F (Fill) Add nitric acid to pH (2; subcit I liter In a polyethylene or
glass container.

(F2x1) This group Is for boron. Do not add nitric acid to this
group--no preservative 1 necessary. Do not, under any
circUstaneS. submit sample In a glass container.

C (Gill) Cool to 4 °C; add no other preservative; submit 1 liter In a
glass or polyethylene container.

(G31) This group Is for asbestos. No other preservative Is
necessary.

(HIll) Cool to 40 C; add sodiuc tbiosulfate if reidual cblorioe

exists In sanple; 3utxit I liter in glass container witb
TeflonR lined cap.

(H2x!) These analytes de&-ade rapidly and It Is generally not
feasible to subcit -aples for Lbis analyte. If it is
neesary call US.F OE.L/SkX [AUTOVO. , 20-3626 or (512)

536-362C/P-r Nishiok].

(Jill) TWs sample 15 for sulfidC . Cool to 4 C; add 2 l of a 221
zinc acetate 6olutloo per liter of sample. Subolt 1 liter in
a &la33 or polyethylene container.

T (Till) Submit only in special containers obtained from USAF OEIL/SAN
([0TOV0 240-3626 or (512) 536-3626/Kr Rodriguez].

(T4) Cool to 4oC; add sodium thiosulf&ate If residual chlorine
exists in ample; submit 1 liter in glass container vith
Teflon lined cap.

These inst.ructioo3 supersede all previously Issued preservation Instructions.
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It£tolo0Wl UVIXOIffENTAL SAMPLING INThODS

STORET E MAtC PRESERVATIVE NOTES REFWORK CENTER

34205 ACENAPuTHDIE T4XX-10820 C E610

34200 ACEK&PHhYLENE T4XX-10820 C E610

1001462&D ACID EXTRACT. PR1ORITY POLLUTANT T4XX-10810 C E625

00436 ACIDITY (PIJKERAL) GIXX-10610 A E305

70506 ACIDITY (TOTAL) GIXX-10610 A E305

34210 ACROLEDI T4XI-10820 C E603

34215 ACRYLONIThXLE T4XX-1O820 C E603

70312 AGGRESSIVE INDEX G1XX-10000

39330 ALDRI HI1XX-10700 C E608

00425 ALKALINITY (BICARBONATE) GiIX-10610 A A403

00430 ALKALINITY (CARBONATE) G1XX-10610 A A403

00420 ALKALINITY (HYDROIDL; Gizi-io6iO A A403

00415 ALKALINITY (PH EOLThtJLEIN) CIXX-10610 A AL03

00410 ALKALINITY (TOTAL) GIXX-10610 A AL03

O1106 ALUKt.UH (DISSOLVED) FIXI-10500 A E202

01105 ALUY.NUIX (TOTAL) FIXY-10500 A E2C2

0061c AJ.%0IX A (NITROCXD) AIXX-10)1 0 A f.350

34420 ANTHRACEE T4xx-io520 C E~lO

34556 DIBENZO(a. b)ANTHRACNE T41I-10820 C E610

01095 ANTIMONY (DISSOLVED) FII-10520 A E204

01097 ITDJONT (TOTAL) FIII-10510 A £204

01000 ARSENIC (DISSOLVED) FP1I-10520 A E206
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IEtOMICDED vMloeIPlNTAL SAMPLUIG IMTHODS

STORET NAfRE PRESERVATIVE NOTES REF.
WORK CENTER

01002 ARSENIC (TOTAL) FIXX-10510 A E206

34225 ASBESTOS G3XX-10000 C C

01005 B/RIU. (DISSOLVED) F1IX-10520 A E208

01007 BAP.IUM (TOTAL) FIXX-1O510 A E208

1001463BE BtSENIJEUTRAL EITR. PRi. POLLUT. T4XX-10620 C E625

34030 BENZENE TIXX-10850 F E503

(OBTADI SPECIAL CONTAI ER FROM LAB)

39120 BEMZIDINE T14X-10820 C E605

3'4526 BDiZO(a )AITHRACENE T141-10820 C E610

34230 BEZO(b)FLUORANTHENE T4XX-10820 C E610

34242 BENZO(k)FI.UORANTHEE T111-10820 C E610

34247 BENZO(a)PrRENE T4XI-10820 C E610

34521 BENZO(Shl)PERYLENE T41X-10820 C E610

01010 BERTLLPJM (DISSOLVED) FIII-10520 A E210

01012 BERYLLIrut (TOTAL) FIIX-10510 A E210

393L'0 BHC ISOVrRS HIII-10700 C E606

39337 a-BHC Hi11-10700 c E608

39336 b-BHC HiIX-10700 C E608

34259 d-BHC HfIX-10700 C E603

00310 BOD (BIOCHEMICIL. OrYGEN DEMAND) GIIX-IOO00 AI

01020 BORON (DISSOLVED) FIU-10500 B A40B

01022 BORON (TOTAL) FIXX-10500 B A0 OB
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3pEcomwveD EIVINORMITAL SAN PLIG 
E EODS

STORET 4 NAME PRESERVATIVE NOTES REF.
WORK CENTER

71870 BROMIDES GIXX-10630 A A405

32101 BROMODIOILOROMETH AE TIXX-10860 D E501

(OBTAIN SPECIAL CONTAINJER FROM LAB)

32104 BROMOFORM TIXX-10860 D ESO

(OBTAEN SPECIAL CONTAIXER FROM, LAB)

34413 BROMOTHANE TIXX-I0660 D E501

(OBTAD SPECIAL C0OKAIDER FROM LAB)

01025 CADMIUM (DISSOLVED) FIXX-10520 A E213

01027 CADMIUM (TOTAL) FIXX-10510 A E213

00915 CALCIUM (DISSOLVED) FIXX-10520 A E215

00916 CALCIUM (TOTAL) FIXX-10510 A E215

0005 CARBON DIOXIDE (CALCJLATED) GI-10610 A A406

32102 CARBON TETRACHLORIDE T1XI-IO860 D E601

(OBTAI SPECIAL CONTAD4ER FROM LAB)

00340 CHEMICAL OYGEN DEMANdD (COD) AIXX-10130 A A50S.

39350 CHLORDkNE F1XX-107OO C A509

00940 CHLORIDES GIIX-10630 A E325

5006t QCHLORIDE (FREE AV1.I.BLE) C1it-tOOOO 1

50066 "CHLORI.NE (COMBINED AVAIIABLE) cGIx-10000 I

50060 OCHLORIYE (TOTAL RESIDUAL) GIXX-10000 I

34301 CHLOROBDZEE TIXI-10850 F E601
(OBTADi SPECIAL CONTAINER FROM LAB)

32106 CHLOROFORM TXl-1O8OO D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
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iCWOt1ffmi VWEPIIOWNTAL. SIMPDIG Ki=ODS

STORET $ NA' PRESERVATIVE NOTES REF.
WORK CENTER

34311 CHLOROE XE TIXX-10860 D E601

(OBTAIN SPECIAL ONTAINER FROF LAB)

314273 BIS(2-CiLOROETHYL) ETHER T4XX-10820 C E611

34278 BIS(2CHLOROETHOXY)MT'HlikE TXX-10820 C E611

34263 BIS(2-CHLOROISOPROPL)ETHEF T4XX-10820 C EC!

34576 CHLOROEThrLVIDYL ETHER TIXX-10860 D E602

(OBTAIN SPECIAL CONTAINER FROM LAB)

34418 CHLOROCTHA.NE TIXX-10860 D E602

(OBTAIN SPECIAL CONTAINER FROM. LAB)

34518 2-CHLORONAPHTHALENE TJ4X-10820 C E612

01030 CHROKIUH (DISSOLVED) FIXX-10520 A E218

01032 QIROUUM (HEX.AVALEDT) F1XX-10510 AX A312B

01o34 CHROKIUM (TOTAL) FIXX-lOS10 A E218

34320 CHRYSENE T4XX-10820 C E61o

01035 OBALT (DISSOLVED) F1XI-10500 A E219

01037 COBALT (TOTAL) FIXX-10500 A E219

31501 OCOLIFORM (TOTAL) CIIX-10000 x

00080 COLOR GIXX-10620 A E110

01040 COPPER (DISSOLVED) FIXX-10520 A E220

01042 COPPER (TOTAL) FIXI-10510 A E220

00720 CIAXIDeS (TOTAL) DIX-10300 A A412D

00722 CTAJIIDES (ACHANBLE TO CfLORINE) D1UI-10300 A A012ZD

39730 2,-D H1IXX-10700 C £509

A.
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EIOWNCDED FMVIOI NTAL S MtLING IMTODS

STORET 4 NAiC PRESERVATIVE NOTES REF.
WORK CENTER

39310 #.'i'-DDD HiXX-1O00 C E608

39320 84,4*-DDE H1XX-10700 C E608

39300 4.4,'-DDT HlXX-10700 C £608

39370 DDT ISOHtRS HIXX-10700 C A509

39570 DIAZINON H2XX-10700 C A509

32105 DIBROOCHLOROHtTHANE TIXX-10860 D £501
(OBTAIN SPECIAL CONTAINER FROM LAB)

34536 1,2-DIC.LOROSENZ EN (ORTHO) TIXX-10850 F E602
(OBTAIN SPECIAL CONTAINER FROM LAE)

34566 1,3-DIaiLOROBDEZENE (META) TIXX-10850 F £602
(OBTAD SPECIAL CONTAINER FROM LAB)

34571 1.-DICLOROBEZEE (PARA) TIXX-10850 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34631 3,3'-DICHLOROBENZIDE'E T4XI-10820 C E605

34668 DIHLORODIFLUOROw- THUNE TIIX-10860 D E601
(OBTAI SPECIAL CONTAINER FROM LAB)

34496 1, 1-DI CHLOROETHA, E TIXI-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

32103 1, 2-DI C-iLO3ETl-kE. T1X-1060 D go1
(OBTAIN SPECIAL COKTAINER FROM, LA.S)

34501 1, 1-DI CLOROETEYE TIXX-I0860 u E6O
(OBTAIN SPECIAL. ONTAINER FROM LB)

356 1,2-DICLOROETHYLEN TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM. LAB)

3423 DICILOROME.ANE TIXI-1o860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
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R£Cotg"DE£D EWVIRONMENTAL SMPMLING ICTHODS

STORET d NAME PRESERVATIVE NOTES REF.
WORK CENTER

34451 1.?DICHLOROPROPANE TIU.X-10860 D E601

(OBTAIN SPECIAL CONTAINER FROM LAB)

34704 CIS_.3-DICHLOROPROPENE TIXX-10860 D E601

(OBTAIN SPECIAL CONTAINER FROM LAB)

34699 TRAS- 1.3DICHLOROPROP£NE TIXX-10860 D E601

(OBTAIN SPECIAL CONTAINER FROF LAB)

39380 DIELDRIN HIXX-10700 C E608

34611 2, -DINITROTOLUENE T11-1O820 C E609

34626 2,6-DINITROTOLUENE T4XX-10820 C E609

00300 ODISSOLVED OflGDE GI1U-10000 CX

34641 DURSBAX H1XX-10700 C E611

34361 ENDOSULFAN I HIII-10700 C E608

34356 ENDOSULFN II HIXI-10700 C E608

34351 ENDOSULFAUN SJLFATE HILI-10700 C E608

39393 ENDRIN HILI-10700 C E608

3366 D;DRIN ALDED.YDE HIXI-10700 C E606

35J371 ETIHYLBZEZ E TlxI-io850 F E602
(OBTkIt; SPECIAL CO.TAINEF. FROM Lk:)

31613 "FECAL COLIFOR. G11I-lO000

31673 *FECAL STREPTOCOCCI Girx- IOOO O

34376 FLUOROUNTHENE T4 U - 10820 C E610

31381 FLUORENE T111-10820 C E610

00951 FLUORIDES Gll-10630 B E340

38260 FOAPUNG AGEITS (SEE SJRFACTANTS) GlU-10620 Ll E425
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AE~OMMNot EVIRIONMENTAL SANMi.DG MEIN0DS

STORET i NAME PRESERVATIVE NOTES REF.

VORK CENTER

00901 HARDNESS (CARBONATE) GIXX-10600 A A3114A

00902 jWiKrJSS (NONCARBONATE) GIXX-10600

00900 IAJDNESS (TOTAL) FIXX-lC51O A A31*4A

39,10 MEF7ACHLOR HIXI-10700 C A509

39420 HEPIAQliLOF EPOXIDE HIXX-10700 C E608

39700 INEIAO{L0RODNZEE T1X-i0820 C E608

311391 HEKACHL0ROBUTADIENE T1111-10820 C E612

3*1386 ,{EXACHLOROCYCLOPENTADIENE T11XX-10820 C E612

341396 NEXAaILORoETHAIE 11111-10620 C E612

001100 *MYDROGEN ION (PH) GIxx-l10000 AX E150

344103 Thr)ENo(1.3-CD)PYRENE T11XX-10820 C E610

11865 IODIDES GIXI-10630 Al E3415

010416 IRON (DISSOLVED) FIIX-10520 A E236

010*15 IRO0N (TOTAL) FIXX-10510 A E236

341106 ISOPUORONE T1111-108?O C E609

00625 [JEaDAE. KITROGE2. (TOTAL) AUly-Ieilo A E351

70311 LAiNGL1EP D;DEX- GIxx-10000 A 0203

010419 LEAD (DISSOL-VED) F1il-10520 E 239

01051 LEAD (TOTAL) FIxx-10510 A E239

39782 LIDAXE HIIX-10700 C E606

00925 MAGNESIUM (DISSOLVED) F1i-105?0 A E242?

00927 MAGNESIUM (TOTAL) F111-10510 A E242



E-79

tEcO)WjDED ENVIRONMENTAL SAwLI G WTHODS

STORET # NAME PaESERVATIVE NOTES REF.
WORK CENTER

01056 MANGANESE (DISSOLVED) FIXX-10520 A E243

01055 MANGANESE (TOTAL) FIXX-10510 A E243

1001465VT MAIIKJM TRIHALOMETHAXE POTENTIAL TIXX-10830 E E501

(OBTAIN SPECIAL ONTAIXER FROM LAB)

38260 t'AS (SEE SURFACTANTS) GIIX-10620 AY. E425

71890 IWRCURY (DISSOLVED) F1XI-10520 A E245

71900 MERCURY (TOTAL) FIXI-lOS10 A E245

39480 IE THOrYCHLOR PIXI-10703 C E608

3423 KETHYLENE CHLORIDE TIXX-10600 D E601

(OBTAIN SPECIAL ONTAINER FROM LAB)

81595 METHYL ETHYL KETONE TIXI-10850 D E503
(OBTAIN SPECIAL CONTAINER FROM LAB)

81596 METHYL ISOBUTYL KETONE T1XI-10850 D E503
(OBTAIN SPECIAL CONTAI1VER FROM LAB)

01060 FOLTBDENUt. (DISSOLVED) F1II-10500 A E245

01062 IOLTBDENUM (TOTAL) FIII-10500 A E246

34301 WONOCHL0RO-3 E ZZE TII-10800 F E602
(OBTAD SPECIAL CONTAINER FROM LAB)

34696 NAPHrii&L_ T411-10820 C ELIC

01065 NICE L (DISSOLVED) FIIX-10520 A E249

01067 NICKEL (TOTAL) FIXI-I0510 A E249

00620 NITRATES (AS NITROGEN) AIIX-OO kI E353

00630 NITRATES-NITRITES AlIX-10100 I E353

00615 NITRITES (AS NITRGEN) AI-10110 Al E353
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jECot~voCD afflSON~TAL SMLING IITHD

STORE? E "Ate PRESERVATIVE NOTES RtEF.
WORE. CENTR

34447 WITROBENZENE T"XX-10820 c E609

00625 PUTROCEP (TOTAL gJELDA{L). AJXX-101 10 A E351

34143e N-t4!TRSDIETHYLAt1'JNE ThXX-108?O C £607

3442t N-WITROS0DI-N-PROPYLAPIRtE T4fl-10820 C E607

3'433 N-%TRSODZpHDYNLAKJNE TaJXl-10820 C E607

00086 *BODR GIXX-10620 1

00560 OIL & GREASE t.2XX-10120 ci FA 13

0068o ORGANIC CARBON AlIXX-10130 A E415

00671 ORTHO PHOSPHATE (DISSOLVED) AlIU-10110 Al E365

00300 *OXYGEN1 (DISSOLVED) cIzIx-10000 x

39516 PCB (POLTCHLORINATED BIPMERYLS) TJ4fl-10850 C E608

001*00 *PH (HY'DRCF ION) GiUx-O000 I

344161 PH D AN TheR DE T4XX-108?O C E610

32730 P H0v 0L S Elix-104,00 A Et~20

344152? 1 -ClL 01?0- 3 - ?'rTHYL PH ENOL TkhU - 108 1 C E604*

3k5£V 2-CiLOm'OPrEN3Z TkIl-iG~io C EtO

34*60, 2,-3~-~p~o T4ZI-106io C E60L

3b*606 2.1 -D ,~I dr7:YPii EL T'4X-10810 C E604

31*606 2.1*-DINIT~HOPEOL T4X2-lo6io C E601;

3165T 2-P1ETH TL- .6-oDtm IRMEOfL~ ~ T1*r-Moio C E0

3*1591 2-NITROflfDIOL TJ'Z-108to C 9604*

3*1646 *-NITROPHDIOI.Tf-oi 61
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IREG)IO£D£D EAVRONI"TAL SAI'pLING e7THODS

STORET f MAtC PRESERVATIVE NOTES REF.
WORK CENTER

34694 PENTACHLOOPHENOL TXX-10810 C E604

34621 2.. 6 -TRICOLOROPHEOL ThXX-10810 C E604

34636 f-BROtOPHEYL pHEYLETHER T4XX-10820 C £611

34641 4-cOLOROPHENYL PHENYLETHER T"XX-10820 C E611

00671 PHOSPPATE.S ORTHO (DISSOLVED) AIXI-10110 Al E365

70507 PHOSPHATES ORTHO (TOTAL) AXX-10100 A E365

00665 PHOSPHORUS (TOTAL) AIXI-1O110 A E365

lO0006qPii PdTHALA'TE ESTER SCREEN T'XX-10620 C E606

39100 BIS( 2-THyLHEXTL)PHTHALATE TIXX-10820 C E606

3"292 BUTYLBENZYL PHTHALATE T4XX-10820 C E606

39110 DI-N-BUTrL PHTHALATE T41X-10820 C £606

34336 DIETHYL PHTHALATE ThXX-10820 C E606

3'43k1 DIPCETHL PHTHALATE ThXX-10820 C E606

34596 DI-N-OCTYL PHTHALATE T4XX-10820 C E606

31751 *PLATE COUNT, TOTAL GII-10000 I

00935 POTASSrIU (DISSOLVED) FlIX-10520 A E255

00937 POTASSW. (TOTAL) FIXI-0510 A EP

1001 62C PRIORITY POLLOTANT-ACID ErTR. T4IX-10i0 C E6,.

10014638 PRIORITY POLLUTANT - BASE/NEU7. EXT T44I-10820 C E625

100146511T PRIORITY POLLUTAT - KIk.TLI~lHLO.PO Tllx-10830 F £501

(OBTADI SPECIAL CONT&IER FROM LAB)

82080 PRIORITY POLLUTANT - IOT.TDIALOHET TIXZ-10840 D E501
(OBTAD SPECIAL CONTAINER FROM LAB)
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S[0OCDM IND sIVIRONIMNT ,A£PLVG IMTHODS

STORET d NAME PRESERVATIVE NOTES REF.
WORK CENTER

0Ol161PA PRIORITY POLLUTANT - VOL. AIOMATICS T111-10850 F E602

(OB7AD, SPECIAL CONAIER FRO. LAB)

1OOli60PH PRIORITY POLLUTANT-VOLATIL£ HALOCAR TlIX-10860 D E601

(OBTAD9 SPECIAL CONTADER FROM LAB)

71220 *PSELDDOPOtAS. AERUGINOSA GIXX-10000 I

34469 PR EN T1XX-10820 C E610

00500 RESIDUE (TOTAL) G1XX-10642 A E160

70300 RESIDUE FILTERABLE (TDS) GIXI-1060 AX E160

00530 RESIDUE IPON-FILTER ABLE (SS) GIXX-10640 Al E160

50086 RESIDUE (SETTLEABLE) GIXX-10600 A E160

00520 RESIDUE (VOLATILE FILTERABLE) GiIX-10600 AX E160

00535 RESIDUE (VOLATILE PlON-FILTERABLE) Gi1-10600 AI E160

00505 RESIDUE VOLATILE (TOTAL) GIII-10642 Al E160

00480 SALINITY G1X-10600 A A210A

01145 SELErUM (DISSOLVED) FIXI-10520 A E270

01147 sELEY ru. (TOTAL) FiXI-lo5lO A E270

39750 SEVIN H2XI-10700 C A509

00955 SILICA CIX-10600 E E370

01075 SILVER (DISSOLVED) FIXI-10520 A E272

01077 SILVER (TOTAL) FIII-iO51O A E272

39760 SILVEI (2..5-Tp) HII-10700 C A509

00930 SODIUM (DISSOLVED) Fi1-10520 A EZ73

II

00929 SODIUM (TOTAL)FI-O10 A E3
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stOwaseD £1VIIOMENTAL SAHPLING mElHODS

STORET f NAME PRESERVATIVE NOTES REF.
WORK CENTER

00095 SPECIFIC CONDUIJCTANE GIXX-10620 A E120

80110 spiflXC GRAVITY GIXX-10600 A A213
009115 SJLFGTES 

GIXX-10630 A £375

00745 SULFIDES JiXX-IO6OO AX E376

00710 SULFITES GIXX-10600 AX £377

38260 suRFACTAKTS (MBAS AS LAS) G1XX-10620 Al E125

3974,0 2.4,5-T HIXX-10700 C A509

32240 TANND;S A LIGNIJ.S GIXX-10600 A A513

00010 OTEXPERTURE (CC) G1XX-10000 X

34516 TETRACHLOROETdANE TIXX-10860 D £601
(OBTAIN SPECIAL CONTADIER FROM LAB)

34475 TETRAOiLOROETHYLENE TIXl-10860 D £601
(OBTAIN SPECIAL O)NTAD ER FROM LAB)

00730 ThIOCYA"ATES DIXX-10300 A A%12Y

01057 THALLTUM (DISSOLVED) FIXX-10520 A £279

01059 TliALLUlJ. (TOTAL) FIXI-10510 A £279

01100 TB (DISSOLVED) Fil-10505 , E282

01102 TIN (TOTAL) F1xx-10500 A E262

01150 TITArJ'U. (DISSOLVED) FIXX-10500 A E263

34506 1.1.1-TRIC'LOROETHANE TIIX-b0860 D £601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34511 1. 1.2-TRIGILOROETHANE TIX.-10860 D £601
(OBTADI SPECIAL CONTAIER FROM LAB)
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eOCOIODE ERVIINQIECTAL SAMP.ING 14EINODS

STORET R NAWC PRESERVATIVE NOTES REF.
WORK CENTER

39180 1R CHLOROEIIYLENE TIXX-10860 D £601
(OBTAIN SPECIAL CORIAINEA FROM LAB)

34488 TRI CHLOROFLUOROM IhANE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

82080 TRIHALOI1THA ES (TOTAL) 71XX-i0840 D E501
(O5AIN SPECIAL CONIAINER FROM LAE)

00076 TURBIDITY G1XX-10620 Al E180

39175 VINYL CHLORIDE TIXX-10860 D E601

(OBTADI SPECIAL CONTAINER FROM LAB)

81710 t-XYLE;E TIXX-10650 F E503

(OBTAIN SPECIAL CONTAINER FROM LAB)

8171 i O-XYfLEX TlXX-10650 F E503

(OBTAIN SPECIAL CODNTAINER FROM LAB)

78132 P-XYLEN£ TIXX-10850 F E503
(OBTAIN SPECIAL CONTAINER FORM LAB)

01090 ZINC (DISSOLVED) FIXX'-10500 A E289

01092 ZINC (TOTAL) FIXX-10510 A E289
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STANDARD OPERATING PROCEDURE (SOP)
FOR DETERMINING CONDUCTANCE

INTRODUCTION

This SOP describes the method for determining the conductivity of

various waters, using a Barnstead PM-7OCB Conductivity Bridge. A YSI 3403

conductivity cell (1.0 constant) is used in conjunction with the bridge. This
bridge is capable of conductance measurements from 0.1 umho to 0.12 wmho.

Measurement is accurate to three significant figures.

Bridge Range Calibration

1. Rotate the MULTIPLIER knob to the KILOHMS X1 (CAL) position.

2. Set the Digital switch to 10.00.
3. Place the CHECK-OPER. switch to the CHECK position.

4. Place the OFF-ON switch to the ON position.

5. Rotate the SENSITIVITY knob to near the center position.

6. Rotate the OHMS screw as required until the meter needle is

aligned with the 0 mark on the meter.

7. Rotate the MULTIPL!rR knob to the MICROMHOS X1O (CAL) position.

8. Rotate the MHOS screw as required until the meter needle is

aligned with the 0 mark on the meter.

Conductance Measurement

1. Connect the conductivity cell terminals to the binding posts.

2. Submerge the cell above its vent slots in the liquid.

3. Tilt the cell and lightly tap it to expel through the vent slots

any air trapped in the cell. (Keep suspended in sample, do not

touch glass surfaces.)

4. Allow sample to come to room temperature, if possible.

5. Place the OFF-ON switch to the ON position.

6. Place the CHECK-OPER. switch to the OPER. position.

7. Rotate the SENSITIVITY knob fully clockwise.

Page 1 of 3
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8. Set the digital switch to 11.99.

9. Set the "MULTIPLIER" knob at the NANOMHOS x 100 position.

10. Starting with the left digit, decrease the setting on the

digital switch until the meter is at null.

11. The measured conductivity is the setting on the digital switch

times the setting on the MULTIPLIER scale x the cell constant.

12. Determine temperature of sample within 0.50C. if the

temperature of the samples is not 25°C, make temperature

correction as follows:

a. If the temperature is below 25°C ,add 2% of the reading per

degree.

b. If the temperature is above 25°C, subtract 2% of the

reading per degree.

13. Report results as Specific Conductance,.Imhos/cm at 250C.

Bridge Zero Adjustment

1. Rotate the MULTIPLIER knob to the KILOHMS X1 (CAL) position.

2. Short circuit the binding posts.

3. Set the Digital switch to 0.00.

4. Place the CHECK-OPER. switch to the OPER. position.

5. Place the OFF-ON switch to the ON position.

6. Rotate the SENSITIVITY knob fully clockwise.

7. Rotate the ZERO ADJUST screw as required until the meter needle

is aligned with the 0 mark on the meter.

8. Remove the short circuit from the binding posts.

Page 2 of 3

I A.
f!>



E-87
EEF D-06-1

June 25, 1984

Cell Calibration

1. Check the accuracy of the cell constant and conductivity bridge

monthly using standard potassium chloride solution as given in

the following table:

Conductivity 0.01 m KCL
(0C) Micromhos/cm

21 1305

22 1332

23 1359

24 1386

25 1413

26 1441

27 1468

28 1496

Approved by:

KPag Maye3

Page 3 of A ; ,VE\,D
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EFF 0-04-1
June 25, 1984

STANDARD OPERATING PROCEDURE (SOP) FOR DETERMINING pH
(Orion Model 211 pH Meter)

INTRODUCTION

This SOP describes the method for determining the pH of a solution

using the portable Orion Model 211 pH meter. This convenient, rugged instru-

ment meets exacting standards and exceeds the requirements of ASTM Method E70,

Type II. The full pH range is accurate to better than 0.05 pH units. A gel-

filled unbreakable combination pH electrode is employed with the meter.

Setting Up

1. Connect electrode to meter.

2. Immerse electrode in pH 7.0 buffer.

3. Adjust temperature control to temperature of buffer.

4. Swirl liquid and with switch "ON", allow buffer reading to

stabilize and adjust to "CALIB" dial so that the digital display

indicates the pH of the buffer at the solution temperature.

(See Table.)

5. Check calibration with a second buffer solution of different pH.

Adjust the "SLOPE" screw on bottom of meter until pH at the

solution temperature is displayed (See Table.)

6. Switch to "OFF" and rinse electrode (Instrument is ready for

use).

Measurement of pH

1. Immerse electrode in sample.

2. Adjust temperature control to temperature of sample.

3. Swirl liquid and switch to "ON".

4. Read and record pH value.

5. Switch back to "OFF". & "' c
6. Rinse electrode thoroughly and blot. -

7. Proceed similarly with any additional measurements.
Page 1 of 3
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Approved by:

Sect ior 526 P re entative

A. 6-rer

R. Mayer k -

Page 2 of 3

AF p.'.¢



E-90
EEF D-04-1
June 25, 1984

TABLE I

TEMP (-C) pH 7.00 Buffer pH 4.01 Buffer pH 10.01 Buffer
5 7.08 4.00 10.25

10 7.06 4.00 10.18
15 7.03 4.00 10.12
20 7.01 4.00 10.06
25 7.00 4.01 10.01
30 6.98 4.02 9.97
35 6.98 4.02 9.93
40 6.97 4.03 9.89
50 6.97 4.06 9.83
60 6.98 4.09 -

7

Page 3 of 3
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Table 3

Parameters. Analytical Methods, and Reporting Limits
For Soil and Sediment Samples

Malmstrom AFB and Kalispell AFS

REPORTING LIMITS

ANALYTICAL 0% 35%
PARAMETER METHOD MOISTURE MOISTURE

Noisture ASTH 02216

Petroleum Hydrocarbons 3550/418.1 100 mg/kg 153.8 mg/kg

Lead 3050/6010 5.5 mg/kg 8.5 mg/kg

Ketones 5030/8015

2-Butanone 15 mg/kg 23.1 mg/kg
4-Methyl-2-pentanone 15 mg/kg 23.1 mg/kg

PCB's 3550/8080

Aroclor 1016 1 mg/kg 1.5 mg/kg
Aroclor 1221 1 mg/kg 1.5 mg/kg
Aroclor 1232 1 mg/kg 1.5 mg/kg
Aroclor 1242 1 mg/kg 1.5 mg/kg
Aroclor 1248 I mg/kg 1.5 mg/kg
Aroclor 1254 1 mg/kg 1.5 mg/kg
Aroclor 1260 1 mg/kg 1.5 mg/kg

Halogenated Volatiles 5030/8010

Chl oromethane 0.2 mg/kg 0.3 mg/kg
Bromomethane 3.0 mg/kg 4.6 mg/kg
Oichlordi fluoromethane 4.5 mg/kg 6.9 mg/kg
Vinyl Chloride 0.5 mg/kg 0.8 mg/kg
Chloroethane 1.3 mg/kg 2.0 mg/kg
Methylene Chloride 0.6 mg/kg 0.9 mg/kg
Trichlorofluoromethane 0.3 mg/kg 0.5 mg/kg
1,1 -Oichloroethene 0.3 mg/kg 0.5 mg/kg
1,1 -Dichloroethane 0.2 mg/kg 0.3 mg/kg
trans-I,2-ichloroethene 0.3 mg/kg 0.5 mg/kg
Chloroform 0.1 mg/kg 0.2 mg/kg
1,2-Oichloroethane 0.1 mg/kg 0.2 mg/kg
1,1,1 -Trichloroethane 0.1 mg/kg 0.2 mg/kg
Carbon tetrachloride 0.3 mg/kg 0.5 mg/kg
Bromodichloromethane 0.3 mg/kg 0.5 mg/kg
1,2 Dchloropropane 0.1 mg/kg 0.2 mg/kg
trans-1 ,3-Dichloropropene 0.9 mg/kg 1.4 mg/kg
Trichloroethene 0.3 mg/kg 0.5 mg/kg
Oibromochloromethane 0.2 mg/kg 0.3 mg/kg
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Table 3 (Continued)
BEF-ORTING LIMITS

ANALYTICAL 0% 35%
PAAEERHn - MOISTURE MOISTURE

Extractable Priority
Pollutants (Continued) 3550/8270

bis(2-chloroethoxy) methane 1 mg/kg 1.5 mg/kg
1 ,2,4-Trichlorobenzene 1 mg/kg 1.5 mg/kg
Napthalene 1 mg/kg 1.5 mg/kg
Hexachi orobutadiene I mg/kg 1.5 mg/kg
4-Chloro-3 -methylphenol 1 mg/kg 1.5 mg/kg
Nxachlorocyclopentadien. 1 mg/kg 1.5 mg/kg
2,4,6-Trichi orophenol 1 mg/kg 1.5 mg/kg
2-Chloronaphthal en. I mg/kg 1.5 mg/kg
Dimethyl Phthalate 1 mg/kg 1.5 mg/kg
Acenaphthyl en. 1 mg/kg 1.5 mg/kg
N-Nitrosodimethylamine 5 mg/kg 7.7 mg/kg
Benzidine 5 mg/kg 7.7 mg/kg
2, 4-Dlphenyl hydraz in. 5 mg/kg 7.7 mg/kg
Acenaphthene 1 mg/kg 1.5 mg/kg
2,4-Dial trophenol 1 mg/kg 1.5 mq/kg
4-Ni trophenol 1 mg/kg 1.5 mog/kg
2,4-Dini trotoluene 1 mg/kg 1.5 mg/kg
2,6-Dinitrotol uene 1 mg/kg 1.5 mg/kg
Diethyl Phthalate I mg/kg 1.5 mg/kg
4-Chlorophenylphenyl ether 1 mg/kg 1.5 mg/kg
Fluorene 1 mg/kg 1.5 mg/kg
4 ,6-Dini tro-2 -methyiphenol 1 mg/kg 1.5 mg/kg
N-Ni trosociiphenyl amine I mg/kg 1.5 mg/kg
4-Bromophenyl phenyl ether 1 mg/kg 1.5 mg/kg
Hexachi orobenzene 1 mg/kg 1.5 mg/kg
Pentachi orophenol 1 mg/kg 1.5 mg/kg
Phenanthrene I mg/kg 1.5 mg/kg
Anthracene 1 mg/kg 1.5 mg/kg
Di -n-butyl phthalate 1 mg/kg 1.5 mg/kg
Fluoranthene 1 mg/kg 1.5 mg/kg
Butylbenzylphthal ate I mg/kg 1.5 mg/kg
3,3' -Dichlorobenzidlne 2 mg/kg 3.1 mg/kg
Benzo(a) anthracene 1 mg/kg 1.5 mg/kg
bis-(2-ethylhexyl)phthalate 1 mg/kg 1.5 mg/kg
Chrysene I mg/kg 1.5 mg/kg
Di -n-octyl phthal ate I mg/kg 1.5 mg/kg
Benzo(b) fiuoranthene 1 mg/kg 1.5 mg/kg
Boozo(k) fI urantheme 1 mg/kg 1.5 mg/kg
Indeno(1,?,3-cd)pyrene 1 mg/kg 1.5 mg/kg
Dibenzo(a ,h) anthracene I mg/kg 1.5 mg/kg
Benzo(g,h, i)perylene 1 mg/kg 1.5 mg/kg
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Table 3 (Continued)

REPORTING LINITS

ANALYTICAL 0% 35%
PAAETRNEHDMOISTURE !OISTU3RE

Halogenated Volatiles; (Continued) S030/8010

1,1 ,2-Trichloroethane 0.1 mg/kg 0.2 mg/kg
cis-1 ,3-Dichloropropene 0.5 mg/kg 0.8 mg/kg
2-Chioroethyl vinyl ether 0.3 mg/kg 0.5 mg/kg
Bromoform 0.5 mg/kg 0.8 mg/kg
1,1,2,2,-Tetrachioroethane 0.1 mg/kg 0.2 mg/kg
Tetrachi oroethene 0.1 mg/kg 0.2 mg/kg
Chi orobenzene 0.6 mng/kg 0.9 mg/kg
I ,3-Oichlorobenzene 0.8 mg/kg !.2 mg/kg
1 ,2-Dichlorobenzene 0.4 mg/kg 0.6 mg/kg
I ,4-Olchlorobenzene 0.6 mg/kg 0.9 mg/kg

Aromatic Vol atiles 5030/8020

Benzene 1 mg/kg 1.5 mg/kg
Tol uene 1 mg/kg 1.5 mg/kg
Ethyl benzene I mg/kg 1.5 mg/kg
Chi orobenzene I mg/kg 1.5 mg/kg
p-xyl one 1 mg/kg 1.5 mg/kg
.-xyl one I mg/kg 1.5 mg/kg
o-xyl en, 1 mg/kg 1.5 mg/kg
1 ,4-dichlorobenzene 1 mg/kg 1.5 mg/kg
I ,3-Dichlorobenzene 1 mg/kg 1.5 mg/kg
1 ,2-Dichlorobenzene I mg/kg 1.5 mg/kg

Extractable Priority 3550/8270
Pollutants

Phenol I mg/kg 1.5 mg/kg
bis (2-chioroethyl) ether I mg/kg 1.5 mg/kg
2-Chiorophenol I mg/kg 1.5 mg/kg
1,3-01 chl orobenzene I mg/kg 1.5 mg/kg
1 ,4-Dichlorobenzene I mg/kg 1.5 mg/kg
1 ,2-Dichlorobenzene 1 mg/kg 1.5 mg/kg
bis(2-chloroisopropyl) ether I mg/kg 1.5 mg/kg
4-M~ethyl phenol I mg/kg 1.5 mgjkg
N-nftroso-di-n-propylamine 1 mg/kg 1.5 mg/kg
Nexachloroethane I mg/kg 1.5 mg/kg
Ni trobenzene I mg/kg 1.5 uqjkg
Isophorone I mg/kg 1.5 mg/kg
2-Mt trophenol I mg/kg 1.5 mg/kg
2, 4-Dimethylphenol Img/kg 1.5 mg/kg
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Table 3 (Continued)

REPORTING LIMITS

ANALYTICAL 0% 35%
PARAMETER METHOD MOISTURE MOISTURE

Priority Pollutant Metals

Antimony 3050/6010 7.6 mg/kg 11.7 mg/kg
Arsenic 3050/7060 0.5 mg/kg 0.8 mg/kg
Beryllium 3050/6010 0.1 mg/kg 0.2 mg/kg
Cadmium 3050/6010 0.1 mg/kg 0.2 mg/kg
Chromium 3050/6010 1.1 mg/kg 1.7 mg/kg
Copper 3050/6010 0.6 mg/kg 0.9 mg/kg
Lead 3050/6010 5.9 mg/kg 9.1 mg/kg
Mercury 7471 8.0 mg/kg 12.3 mg/kg
Nickel 3050/6010 1.1 mg/kg 1.7 mg/kg
Selenium 3050/7740 0.4 mg/kg 0.6 mg/kg
Silver 3050/6010 0.6 mg/kg 0.9 mg/kg
Thallium 3050/6010 10.8 mg/kg 16.6 mg/kg
Zinc 3050/6010 0.4 mg/kg 0.6 mg/kg

Note: All analytical results and reporting limits for soil and sediment
samples in this report are given on a dry weight basis. This means
that the reporting limits for each sample are dependent on the
percent moisture content of that sample. The reporting limits shown
in this table encompass the range of moisture contents in samples
collected at Malmstrom AFB during this investigation.
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Table 4

Parameters, Analytical Methods, and Reporting Limits
For Water Samples

Nainstrom AFB and Kalispell AFS

ANALYTICAL
PARAMETER METHOD REPORTING LIMITS

Petroleum Hydrocarbons 418.1 1 mg/L

Ketones 5030/8015

2-Butanone 3 ug/L
4-Methyl -2-pentanone 3 ug/L

Halogenated Volatiles 601

Chloromethane 0.08 ug/L
Bromomethane 1.18 ug/L
Oichlordi fiuoromethane 1.81 ug/L
Vinyl Chloride 0.18 ug/L
Chl oroethane 0.52 ug/L
Methylene Chloride 0.25 ug/L
Trichl orofi uoromethane 0.13 ug/L
1,1 -Dichi oroethene 0.13 ug/L
1 ,1-Dichloroethane 0.01 ugh
trans-i, 2-Dichioroethene 0.10 ug/L
Chloroform 0.05 ug/L
1 ,2-Dlchloroethane 0.03 ug/L
1,1,1 -Tn chl oroethane 0.03 ug/L
Carbon tetrachloride 0.12 ug/L
Bromodi chi oromethane 0.10 ug/L
1,2 Dichloropropane 0.04 ughL
trans-i ,3-Oichloropropene 0.34 ug/L
Trichl oroethene 0.12 ughL
Di bromochl oromethane 0.09 ug/L
1,1, 2-Trichioroethane 0.02 ug/L
cis-1 ,3-Oichloropropene 0.20 ug/L
2-Chloroethyl vinyl ether 0.13 ug/L
Bromo form 0.20 ug/L
1,1,2,2, -Tetrachloroethane 0.03 ug/L
Tetrachi oroethene 0.03 ug/L
Chl orobenzene 0.25 ug/L
1 ,3-Oichlorobenzene 0.32 ug/L
1 ,2-Oichlorobenzene 0.15 ug/L
1 ,4-Oichlorobenzene 0.24 ug/L
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Table 4 (Continued)
AN4ALYTICAL

PAR.JERiEMf... REPORTING LIMITS

Aromatic Volatiles 602

Benzene 0.2 ug/L
Tol uene 0.2 ug/L
Ethyl benzene 0.2 ug/L
Chi orobenzene 0.2 ug/L
p-xylene 0.3 ug/L
m-xylene 0.3 ug/L
o-xylene 0.3 ug/L
1, 4-dichlorobenzene 0.3 ughL
I ,3-Dichlorobenzene 0.4 ug/L
1 ,2-Oichlorobenzene 0.4 ug/L

Extractable Priority 625
Pollutants

Phenol 10 ug/.
bis (2-chioroethyl) ether 10 ugh
2 -(il orophenol 10 ugJL
1,.Oichlorobenzene 10 ag/L
I ,4-Oichlorobenzene 10 ugh.
1, 2-Dichlorobenzene 10 ug/L
bis(2-chloroisopropyl) ether 10 ug/L
4-Methyl phenol 10 ug/L
N-nitroso-di-n-propylamine 10 ug/L
Hexachloroethane 10 ug/L
Ni trobenzene 10 Iug/L
I sophorone 10 ug/L
2-Ni trophenol 10 ug/L
2 ,4-Dimethyl phenol 10 ug/L
bi s(2-chloroethoxy) methane 10 ug/L
1 ,2,4-Trichlorobenzene 10 ug/LNapthal ene 10 ug/L
Hexachlorobutad iene 10 ug/L
4-Chi oro-3-methylphenol 10 ug/LHexachl1orocycl1opentad iene 10 u.g/L
2,4 ,6-Trichlorophenol 10 ug/L
2 -Chi oronaphthal ene 10 ug/L
Dimethyl Phthalate10u.
Acenaphthyl ene 50 ugh
N-Ni trosodimethyl amine 50 ug/L
Benzidine 50 ug/L
2,4-Diphenylhydrazine 10 ug/LAcenaphthene T0 uV~L
2 ,4-Oinltrophenol 10 ugJL
4-NI trophenol 10 ug/L
2.4-Dlnitrotoluene 10 ug/L
2.6-Olnitrotoluene 10 ug/L
Diethyl Phthalate 10 ugh
4 -Chl orophenyl phenyl ether 10 ug/L
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Table 4 (Continued)

-. ANALYTICAL
P ETHOD REPORTING LIMITS

Extractable Priority
Pollutants (Continued) 625

Fluorene 10 ugL
4,6-Oinitro-2-methylphenol 10 ugLN-Nitrosodiphenylamine 10 ug/L
4-Bromophenylphenylether 10 ug/L
Hexachlorobenzene 10 ug/LPentachlorophenol 10 ug/L
Phenanthrene 10 ug/L
Anthracene 10 ug/L
Di-n-butyl phthalate 10 ug/LFluoranthene 10 ugL
Butylbenzylphthalate 10 ug/L
3,3'-Oichlorobenzidine 20 ug/L
Benzo(a)anthracene 10 ug/L
bis-(2-ethylhexyl)phthalate 10 ug/L
Chrysene 10 ug/L
Di-n-octyl phthalate 10 ug/L
Benzo(b)fluoranthene 10 ug/L
Benzo(k)fluoranthene 10 ug/L
Indeno(1,2,3-cd)pyrene 10 ug/LDibenzo(a,h)anthracene 10 ugLBenzo(g,h,i)perylene 10 ug/L

Priority Pollutant Metals

Antimony 200.7 77.2 ug/L
Arsenic 206.2 4.8 ugL
Beryllium 200.7 0.7 ug/L
Cadmium 200.7 " .4 ug/L
Chromium 200.7 11.3 ug/L
Copper 200.7 6.4 ug/L
Lead 200.7 60.3 ug/L
Mercury 245.1 0.6 ugL
Nickel 200.7 11.5 ugL
Selenium 270.2 4.4 ug/L
Silver 200.7 6.6 ug/L
Thallium 200.7 110 ugL
Zinc 200.7 3.9 ug/L

Common Anions

Bromide 300.0 0.2 mg/L
Chloride 300.0 0.2 ug/L
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Table 4 (Continued)

PANALYTICAL
RREPORTING LIMITS

Common Anions (Continued)

Fluoride 300.0 0.2 mg/INitrate-N 300.0 0.2 mg/L
Nitrite-N 300.0 0.2 mg/LPhosphate 300.0 0.2 fg/ISul Fate 300.0 0.2 mg/L
Total Dissolved Solids 160.1 0.1 mg/L
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Chain-of-Custody Forms
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PEI ASSOCIATES. INC.
SAMPLE SHIPPING/RECEIVING RECORD

1. NAME OF EST/BLISHMENT " PN

2. SENDER 2 3. CA R 9 4. RECEIVER I
Signature Com$F ? C Ai '7 Courier from Depot

i, t l7 F(, Signature
Date I "b(4Signature Date

Sent From Date ________________LAB CLJTODIAI
B/L."o. 7 Signature.u6&M t ,

Date _ _ _ _ _ _ _ _ _

Condition upon NO r/"At,

Receipt _

5. SHIPMENT DESCRIPTION ,

Seal No. Seal Intact? Seal No. Seal Intact?/ Number of Packages _____ _ __ _ _ __ _ _

Sealed (yes or no)

Types of Containers__

Condition prior to Shipment
. . - . .. . . - . - ! . _ P , . f ~ .I -

6. CONTENTS "_"_ _

Sample I.D. No. Type of Sealed Seal No. Condition
Sample (yes or no) if any (damaged, loss of liquid, etc.)

* LrP- " - /od, (3 ._.w..

-P- , (9 /_0 ,1_

; ",/.p.Y[ -IO0 l I



. ,- PEE F-2 "NC.",.' . 'l !PEI ASSOCIATES, INC.;

SAMPLE SHIPPING/RECEIVING RECORD

1. NAME OF ESTABLISHMENT . -. PN

I SENDER a CARRIER 4. RECEIVER

Signature , r 1 , , Courier from Depot

Date -7 Signatu/ " ": Signature-/ , Date ____________ _ __

Sent From n1:s Date . f LAB CJSTODIAN -
B/L No. 3 q q 3 Signature

• ,,Date 1o 1%
Condition upon " I'

Receipt a!-& Seo'k

5. SHIPMENT DESCRIPTION _

Number of Packages____ al No. Seal Intact? Seal No. Seal Intact?

Sealed (yes or no)

Types of Containers__

Condition prior to Shipment

6. CONTENTS "

* Sample I.D. No. Type of Sealed Seal No. -Condition
__ Sample (yes or no) if any (damaged, loss of liquid, etc.)

C, 5-;,-ioo/ 3 a/1I _C e-8b-/oozf3 I -________________
! gv--/oo36 56,'/

es " /095•6(S-2/ 00 5 b T

______________________________________ ____________________
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Cover Form I
PEI Associates, Inc. Report Date: 11/14/e6
11499 Chester Road"

Cincinnati, OH 45246
(513) 782-4700

United States Air Force
Occupational and Environmental Health Laboratory
Brooks Air Force Baseq TX 78235-5501
Contract No. F33615-85-D-4507
Task Order: 15
Base: Malmstrom AFB
Site: OB-3 (Kalispell AFS)

Reviewed Chain-of-Custody: Yes

Base Sample Site Sampling PEI Sample Sample
Number Identifier Number Matrix Date Time

CS-86-IOOOB 0124-SO-076 FZ541 Soil 10/06/86 1645
CS-S6-1001B 0124-S0-076 FZ542 Soil 10/06/86 1700

CS-86-1002B 0124-S0-076 FZ543 Soil 10/06/86 1715
CS-86-1003B 0124-SO-076 FZ544 Soil 10/06/86 1745
CS-86-1004B 0124-SO-076 FZ545 Soil 10/06/86 1600
CS-86-1005B 0124-SO-076 FZ546 Soil 10/06/86 1815

NR = Not Recorded in field

Submitted by:
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Cover Form 2

PEI Associates. Inc. Report Date: 11/14/86
11499 Chester Road *
Cincinnati, OH 45246
(513) 782-4700

United States Air Force
Occupational and Environmental Health Laboratory
Brooks Air Force Base, TX 78235-5501
Contract No. F33615-85-D-4507
Task Order: 15
Base: Malmstrom AFB
Site: OB-3 (Kalispell AFS)

= = = == = == = = = = = = === == === = = = = == = = = = = == =

Analyses performed on samples from this site

Analysis Method No.

Aromatic volatiles 5030/8020

Petroleum hydrocarbons 3550/418.1

Moisture ASTM D2216

Submitted by:
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*PEI Associates. Inc.
11499 Cbester Road Base: Holmstrom
Cincinnati, Ohio 45246 Site: 03-3
(513) 762-4700 Task Order: 15

-United States Air Force / O.R.N.L.
Brooks Air Force Base, TX 76235
.Contract no. F3361S-OS-D-4507 Report Date: 11-10-66

Analysis of solids for percent moisture by AM 02216:

samle Analysis moisture
Field I.D. P21 I.D. Date Date Percent

C8-06-1000 $2541 10-7-66 11-4-66 23.7
CS-06-1001 72542 10-7-86 11-4-86 17.9
CS-66-1002 72543 10-7-86 11-4-86 23.7
CB-66-1003 72544 10-7-86 11-4-66 31.9
CS-66-1004 12545 10-7-86 11-4-86 24.4
CS-06-2005 7Z546 10-7-86 11-4-66 12.3

Submitted by:
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( PEI Associates. Inc.
11499 Chester Road. Base: Mmelitzom
Cibcinmti, Ohio 45246 site: 03-3
(S13) 782-4700 Task Order: is

United States Air Force / O.z.I.L.
Brooks Air Force Base, TX 78235
Contract No. F33415-85-D-4507 Report Date: 11-10-86

m88misE~nmmmmmgENs~lamsmmmamin mmmmmnmmi nmmumum~mmm n ain m

Analysis of solids for Petroleum Hydrocarbons by Method 3SS0/418.1

(Reporting limits and data are on a dry basis)

Reporting
Limit, Sample Extract Analysis Noisture Result

Field I.D. PEI I.D. my/kg Date Date Date Percent mg/kg
---------------------------------------------------------------
CS-86-1000 FZS41 131 10-7-86 10-14-66 1--20-66 23.7 ND
C8-86-1001 rZ542 122 10-7-6 10-14-6 1--20-86 17.9 MID
Co-86-1002 !Z543 131 10-7-86 10-14-86 1--20-86 23.7 ND
CS-66-1003 FZS44 147 10-7-86 10-14-86 1--20-86 31.9 ND
CB-86-104 T2545 132 10-7-06 10-14-66 1--20-6 24.4 ID
C-86-1OOS FZ546 114 10-7-66 10-14-86 1--20-86 12.3 829
CS-86-1O5 P2546 * 114 10-7-06 10-14-6 1--20-86 12.3 699

Blank 100 10-7-86 10-14-86 1--20-86 0 ID

* , Replicate a 2 10/1/)/-

D a Not detected

Submitted by:
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PEI Associates, Inc. Base: Malmstrom
Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1000B
(513) 782-4700 PEI Number: FZ541

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D 4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 23.7 % (Reporting limits and data are on a dry basis)

Reporting
Limit, Col 1

Compound mg/Kg Result

Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 ND
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
o-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND

Analysis Date(s): 10-18-86

ND = Not detected

Submitted by: 7 "
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P aBase: Malmstrom
PEI Associates Inc. Site: OB-3
11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1001B
(513) 782-4700 PEI Number: FZ542

United States Air Force / O.E.H.L. sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 17.9 % (Reporting limits and data are on a dry basis)

Reporting
Limit, Col 1

Compound mg/Kg Result

Benzene 1.2 ND
Toluene 1.2 ND
Ethylbenzene 1.2 ND
Chlorobenzene 1.2 ND
p-xylene 1.2 ND
m-Xylene 1.2 ND
o-Xylene 1.2 ND
1,4-dichlorobenzene 1.2 ND
1,3-Dichlorobenzene 1.2 ND
1,2-Dichlorobenzene 1.2 ND

Analysis Date(s): 10-18-86

ND = Not detected

Submitted by: <g .62
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Base: Malmstrom
PEI Associates, Inc. Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1002B
(513) 782-4700 PEI Number: FZ543

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 718235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 23.7 % (Reporting limits and data are on a dry basis)

Reporting
Limit, Col 1

Compound mg/Kg Result

Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 No
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
o-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND

Analysis Date(s): 10-18-86

ND = Not detected

Submitted by: '. _
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Base: Malmstrom
PEIAssociates. lnc. Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1002B
(513) 782-4700 PEI Number: FZ543

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 23.7 % (Reporting limits and data are on a dry basis)

Reporting

Limit, Col 1
Compound mg/Kg Result

Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 ND
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
o-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND

Analysis Date(s): 10-20-86

ND = Not detected

Submitted by:
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I ABase: Malmstrom
PEIAssociates. lnc. Site: 08-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1003B
(513) 782-4700 PEI Number: FZ544

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 31.9 % (Reporting limits and data are on a dry basis)

Reporting

Limit, Col 1
Compound mg/Kg Result

Benzene 1.5 ND
Toluene 1.5 ND
Ethylbenzene 1.5 ND
Chlorobenzene 1.5 ND
p-xylene 1.5 ND
m-Xylene 1.5 ND
o-Xylene 1.5 ND
1,4-dichlorobenzene 1.5 ND
1,3-Dichlorobenzene 1.5 ND
1,2-Dichlorobenzene 1.5 ND

Analysis Date(s): 10-20-86

ND = Not detected

Submitted by: s-
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Bauc; Malmstrom
PEIAssociates. Inc. Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1004B
(513) 782-4700 PEI Number: FZ545

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 24.4 % (Reporting limits and data are on a dry b..-Is)

Reporting

Limit, Col 1
Compound mg/Kg Result

Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 ND
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
o-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND

Analysis Date(s): 10-20-86

ND = Not detected

Submitted by:
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Base: Malmstrom
PEI Associates. nc. Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1005B
(513) 782-4700 PEI Number: FZ546

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 12.3 % (Reporting limits and data are on a dry basis)

Reporting
Limit, Col 1

Compound mg/Kg Result

Benzene 1.i ND
Toluene 1.1 ND
Ethylbenzene 1.1 ND
Chlorobenzene 1.1 ND
p-xylene 1.1 ND
m-Xylene 1.1 ND
o-Xylene 1.1 ND
1,4-dichlorobenzene 1.1 ND
1,3-Dichlorotenzene 1.1 ND
1,2-Dichlorobenzene 1.1 ND

Analysis Date(s): 10-20-86

ND = Not detected

Submitted by: 7 5 6 _-
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Cover Form 1
PEI Associates, Inc. Report Dates 11/14/86
11499 Chester Road.
Cincinnati, OH 45246
(513) 782-4700

United States Air Force
Occupational and Environmental Health Laboratory
Brooks Air Force Base, TX 78235-5501
Contract No. F33615-85-D-4507
Task Order: 15
Base: Malmstrom AFB
Site: OB-3 (Kalispell AFS)

Reviewed Chain-of-Custody: Yes

Base Sample Site Sampling PEI Sample Sample
Number Identifier Number Matrix Date Time

GP-86-10068 0124-PS-076 FZ547 Water 10/06/86 1400
GP-86-1007B 0124-PS-076 FZ548 Water 10/06/86 1445
GP-86-10088 0124-PS-076 FZ549 Water 10/06/86 1500
GP-86-1009B 0124-PS-076 FZ550 Water 10/06/86 1515
GP-86-1010B 0124-PS-076 FZ551 Water 10/06/66 1530

NR = Not Recorded in field

Submitted by: // 1I /
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Cover Form 2
PEI Associates. Inc. Report Date: 11/14/86
11499 Chester Road-
Cincinnati, OH 45246
(513) 782-4700

United States Air Force
Occupational and Environmental Health Laboratory
Brooks Air Force Base, TX 78235-5501
Contract No. F33615-85-D-4507
Task Order: 15
Base: Malmstrom AFB
Site: OB-3 (Kalispell AFS)

Analyses performed on samples from this site

Analysis Method No.

Aromatic volatiles 602

Petroleum hydrocarbons 418.1

Submitted by: A '
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SPEI Associates. Inc.
11499 Chester Road- Base: Halmstrom
Cincinnati, Ohio 45246 Site: 0-3
(513) 782-4700

Task Order: 15

United states Air Force / O.E.H.L.
Brooks Air Force Base, TX 70235
Contract No. F33615-5-D-4S07 Report Date: 12-17-86

immmmm mmmmm m mmEHmBE BiBmi EBBnE mmm -BB~ mu mm mm~il m minmm U l - m mmmmmet m m - - m mm mm - m

Analysis of waters for Petroleum Hydrocarbons by Hethod 416.1

Reporting
Limit, Sample Extract Analysis Result

Field I.D. PEI I.D. mg/liter Date Date Date mg/L
GP-66-1006 VZ547 1 10-7-06 10-14-66 10-20-66 ND
GP-86-1007 FZ547 1 10-7-66 10-14-86 10-20-86 HD

GP-86-1O08 FZ549 1 10-7-86 10-14-86 10-20-86 ND
GP-86-1009 FZS50 1 10-7-86 10-14-86 10-20-66 HD
GP-86-1010 rZ551 1 10-7-86 10-14-86 10-20-86 ND

Blank 1 10-14-86 10-20-86 ND

HD - Not detected

submitted by: '. 5 "
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PEI ssoiats. nc.Base: Malmstron

PEI ssoiats. nc.Site: 09-3
11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: GP-86-1006B
(513) 782-4700 PEI Number: FZ547

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting
Limit, Col 1

Compound ug/L Result

Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p- Xy 1eric 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND

Analysis Date(s): 10-17-86

ND = Not detected

Submitted by:7
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Base: Malmstrom
PEI Associates. nc. Site: OB-3
11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: GP-86-1007B
(513) 782-4700 PEI Number: FZ548

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting
Limit, Col 1

Compound ug/L Result

BEnzcne 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND

Analysis Date(s): 10-17-86

ND = Not detected

Submitted by: S
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Base: Malmstrom
PEI Associates. nc. Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: GP-86-1008B
(513) 782-4700 PEI Number: FZ549

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting
Limit, Col 1

Compound ug/L Result

Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 N.D
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND

Analysis Date(s): 10-17-86

ND = Not detected

Submitted by:
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Base: Malmstrom
PEI Associates. nc. Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: GP-86-1009B
(513) 782-4700 PEI Number: FZ550

United States Air Fozcc / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting
Limit, Col 1

Compound ug/L Result

Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND

Analysis Date(s): 10-17-86

ND = Not detected

Submitted by:
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( )PEI Associates. Inc. Base: Malmstrom
Site: OB-3

11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: GP-86-1010B
(513) 782-4700 PEI Number: FZ551

United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Mepthod 602

Reporting
Limit, Col 1

Compound ug/L Result

Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
l,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND

Analysis Date(s): 10-17-86

ND = Not detected

Submitted by:
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... 7 , n.r0. zc-(.'

October 3, 1986

Battelle Company
Denver, Colorado

Gentlemen:

Let this serve as permission to enter our land and do environmental
testing. I understand that the date you will be here is October 6,
or thereabouts.

Sincerely,

Rick Sorum
Administrator

RS/hp
cc: Captain Bill Holley
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TELEPHONE CONVERSATION

0 INCOMING [( OUTGOING

DATE OF CALL: 3/13/87 CHARGE NUMBER

FOR BATTELLE: Mary Bergstrom, Environmental Scientist INTERNAL DISTRIBUTION

OTHER PARTY: Mr. Kevin Keenan, Enforcement Officer

Company Affiliation: State -of Montana
Water Quality Bureau

SUMMARY OF CALL:

Mr. Kevin Keenan had been asked by Mr. Steven Pilcher, Director of
Montana Bureau of Water Quality, to find any files on "Lakeside YACC oil
spill" the Bureau had. He located one file, and listed the contents of it
over the phone to me. The fill consisted of a U.S. Forest Service analyses
from Stoner Creek, an inspection report and some correspondence (the last of
which was dated August 11, 1981). According to this file, the state did not
take any samples of their own from Stoner Creek for analyses during 1981, nor
have any been collected since the spill.

It appeared from our conversation that no information is contained in the
Water Quality Bureau file which I do not already have from the U.S. Forest
Service file from Big Fork.

CAT. 326891
REV. 6/82
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TELEPHONE CONVERSATION

0 INCOMING E OUTGOING

DATE OF CALL: 3/12/87 CHARGE NUMBER

FOR BATTELLE: Mary Bergstrom, Environmental Scientist INTERNAL DISTRIBUTION

OTHERPARTY: Mr. Roger Thorvilson, Section Supervisor

CompanyAffiliation: Department of Health and Environmental Science
Solid and Hazardous Waste Bureau

SUMMARY OF CALL:

I asked him if Montana had any regulations or guidelines for acceptable
limits of oil/petroleum in soil. He said that there were no guidelines or
standards. Road oiling is legal in Montana, as long as no RCRA hazardous
waste is mixed with it and it doesn't violate a fire prohibition code.

CAT. 329891
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TELEPHONE CONVERSATION

0 INCOMING 0 OUTGOING

DATE OF CALL: 0820 Hrs 5/20/87 CHARGE NUMBER

FOR BATTELLE: Marty H. Doornbos INTERNAL DISTRIBUTION

OTHER PARTY: Fred Shewman

Company Affiliation: Water Quality Bureau

SUMMARY OF CALL:

Discussed Montana rules and regulations for water observation well abandonment
procedure. No formal written procedure exists for water well abandonment in
Montana. Written rules do exist for abandonment of exploration drill holes.

Mr. Shewman suggested leaving these wells operational in case of further need.
If this is the case, the casing should be equipped with a PVC pipe cap.

If these wells are to be abandoned, the casing should be pulled or cut off
below land surface and the hole filled with bentonite pellets.

CAT. 328891
REV. 6/82
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List of Contacts

Ms. Linda Brandvold, Engineering Geologist
Flathead National Forest Headquarters
P.O. Box 147
Kalispell, Montana 59901
(406) 755-5401

Mr. Kevin Keenan, Enforcement Officer
Water Quality Bureau
Cogswell Bldg.
Rm A-206
Helena, Montana 59620
(406) 444-2406

Mr. Wallace Page, Hydrologist
U.S. Forest Service
Flathead National Forest Headquarters
P.O. Box 147
Kalispell, Montana 59901
(406) 755-5401

Mr. William Pedersen, District Ranger
U.S. Forest Service
Big Fork Ranger Station
Big Fork, Montana 59911
(406) 837-5081

Mr. Kim S. Potter, Director
Disaster and Emergency Services
723 5th Ave. East
Kalispell, Montana 59901
(406) 752-5300

Mr. Fred Shewman, Supervisor of Permit Section
Water Quality Bureau
Cogswell Bldg.
Rm A-206
Helena, Montana 59620
(406) 444-2406

Mr. Roger Thorvilson, Section Supervisor
State of Montana
Department of Health and Environmental Sciences
Solid and Hazardous Waste Bureau
Rm B-201
Cogswell Bldg.
Helena, Montana 59620
(406) 444-2821
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WILLIAM MCNEILL

Manager,
Environmental Sciences and Engineering

Education

B.A., Chemistry, Colgate University
M.A., Inorganic Chemistry, Temple University
Ph.D., Physical Chemistry, Temple University

Qualifications

Dr. McNeill has had extensive experience in planning and managing
technical operations on military-related environmental projects. He
retired as Director of Technical Operations for the Rocky Mountain
Arsenal before joining Battelle. His responsibilities have included
environmental monitoring and compliance with environmental regulations,
demilitarization of toxic chemical materials, development of
environmental response programs, and operation of demilitarization and
contamination control processes and plants. Dr. McNeill has participated
in frequent briefings to senior officials including the Governor of
Colorado, members of Congress, chiefs of staff of the U.S. Army, the
administrator of the EPA, and military officers. He has also served on
numerous environmental task groups and committees.

Relevant Experience at Battelle

Operations Manager. Battelle Denver Operations, Denver, Colorado.
Responsible for program development, staff development, marketing,
research in environmental and health sciences, hazardous waste
management, water quality, and water resources. Program Manager, Air
Force Installation Restoration Program for eight installations. Program
Manager, USATHAMA Novel Processes for chemical agent decontamination in
buildings.

Prior Professional Experience

Rocky Mountain Arsenal. Held positions of Chief Scientist, Director of
Process and Environmental Assurance and Chief of Environmental Division.
As Director of Technical Operations, an organization of 100 scientists,
engineers, and technicians, responsible for all technical mission
programs and briefings to senior officials and for participation in task
group and committee activities.

Frankford Arsenal. Philadelphia Pennsylvania. As director of Applied
Science, responsible for research and development in laser safety, laser
countermeasures, and advanced concepts in support of commodity mission

mm ..~~~.... ... .. . ........ ..
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WILLIAM MCNEILL (Continued)

development programs. Served as Chief of the Barrier Counterbarrier
Office established to coordinate technical programs of 12 Army agencies
in mine and barrier detecticn and countermeasures. Also, as Chief of
Physical Chemical Branch, responsible for research programs in
electrochemistry, thin films, and spectroscopy. Developed new laboratory
capabilities and staff for research on the adsorption and scattering of
laser radiation.

Professional Recognition and Affiliations

Member, American Chemical Society
Member, American Ordnance Association
Member, Association of Old Crows
Member, Sigma Xi

Served on the Governor's Task Force on Rocky Mountain Arsenal. Was Co-
Chairman of the Technical Review Committee on the RMA Environmental
Program and Ad Hoc Chairman of the Negotiation Team -- Memorandum of
Agreement on RJ4A Remedial Action Program with Environmental Protection
Agency, Colorado Department of Health, and Shell Oil Company. Directed
investigation of the National Task Team to investigate leaking Weteye
bombs.

Selected Publications

Dr. McNeill is the author of 24 technical papers, 11 U.S. Government
Reports, and holds 10 U.S. patents. Selected publications include:

McNeill, W. M. et al. 1979. Investigation of leaking weteye bombs.
Report of the Weteye Reassessment Inspection Task Group. Rocky Mountain
Arsenal and the Army Materials and Mechanics Research Center, October.

McNeill, W. M. 1976. Chemical demilitarization capabilities at Rocky
Mountain Arsenal. American Defense Preparedness Association Symposium on
Demilitarization of Munitions, Hawthorne, Nevada. April.

McNeill, W. M. 1973. Laser hardened materials--Army overview. DoD High
Energy Laser Effects Conference, Monterey, CA. October.

McNeill, W. M. 1969. Anodic spark synthesis of ceramic materials.
Invited paper presented to The American Ceramic Society. Spring Meeting,
Philadelphia, PA.

Jennings, T. and W. M. McNelll. 1968. Sputtering due to negative oxygen
ions in oxygen discharges. Applied Physics Letters, January.

1/80
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RICHARD M. WINAR

Senior Research Scientist
Environmental Sciences Division

Education

B.S. Geology, University of Illinois
M.S. Geology, University of Illinois

Qualifications

Mr. Winar's more than 25 years experience as a professional geologist
coupled with his broad academic training have provided him with a
versatile background that is successfully being applied to the solution
of problems associated with hazardous waste, groundwater geology,
environmental geology, waste disposal, and related fields.

In addition he has both directed and participated in numerous siting and
multi-disciplinary studies which included ecology, meteorology, air
quality, engineering, water quality, and socioeconomic studies. Being a
project director and vice president and partner in Dames & Moore and also
as chief geologist for Gustavson Associates has provided him with
training in the management of project and personnel.

Relevant Experience at Battelle

Senior Research Scientist & Project Manager. Mr. Winar has headed
hazardous waste investigations being carried out at Air Force Bases in
Guam and Montana. This work entailed the technical and/or project
management of numerous sites associated with landfills, oil and fuel
spills, groundwater contamination, and monitoring wells, as well as
associated studies. The completion of studies will require an
environmental analyses of the hazardous waste areas and resultant
contaminates and recommendations as to mitigation of these problems.

Prior Professional Experience

Gustavson Associates. Inc. Vice President and Chief Geologist, technical
and personnel management of a staff of professional consulting geologist
and petroleum engineers, and project director of selected programs.
Accomplished natural resource assessments, environmental assessments of
coal degasifications and shale gas wells, and filed water quality
discharge permits for mine development, provided management direction and
technical input to groundwater investigation reports and applications for
groundwater discharge permits associated with 12 power plants in Florida,
applied EM surveys to the determination of contaminant plumes adjacent to
groundwater inputs. Directed hazardous waste assessment proposals for
numerous clients.
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RICHARD M. WINAR (Continued)

Dames & Moore. Firm partner and project director of environmental and
earth sciences program. Directed water quality and groundwater
monitoring; investigated fly ash and solid waste disposal location;
performed siting studies for nuclear and fossil-fueled power plants,
transmission lines, industrial plants, pipelines, etc.; project
management of multi-discipline monitoring and impact studies including
biological baseline studies, geology, air quality monitoring, socio-
economic, land use, and meteorology; consulted on underground gas storage
environmental concerns and geology; designed hazardous waste disposal
studies; directed and geohydrological studies for radioactive waste
disposal, and feasibility of industrial disposal wells; underwent hazar-
dous waste safety training.

Environmental Planning Staff of Commonwealth Edison Company. Staff
Geologist. Directed sampled programs that yielded QA/QC chain-of-custody
samples. Selected solid waste disposal sites; investigated geohydrology
and water supply problems; directed environmental, geological,
biological, meteorological, and power plant siting studies. Headed Corps
of Engineer's Discharge Permit Applications for numerous power plants,
performed surface water hydrology studies. Trouble shooter for pollution
problems at 17 power plants: directed studies on thermal and atmospheric
problems at co'ling lakes; interfaced with government environmental
geology to power generation actions which caused pollution problems.

Earth Science Laboratories. Consulting Geologist and Manager of
Underground Disposal Operation. Directed gas storage exploration and
environmental assessment; completed groundwater surveys, deep well
disposal feasibility studies, solid waste disposal site evaluations, and
water pollution reports, undertook oil and gas prospect evaluations;
offered expert testimony, and managed exploration drilling programs.

Consulting Geologist, self-employed. Grand Rapids, Michigan. Conducted
water pollution control and groundwater studies; supervised well drilling
and exploration programs; accomplished water well and salt water disposal
well designs; completed a 6,000 foot industrial disposal well's
feasibility, drilling, casing installation, permitting, etc.; provided
testimony in state and court hearings; completed mineral evaluations.

Exxon Corporation. Exploration Geologist - Illinois, Indiana, Kentucky,
and Michigan. Exploration geology and production geology, geological
supervision of the drilling of over 400 wells, various stratigraphic
studies.

Professional Recognition and Affiliations

Professional Geologist, Certification No. 190, State of Delaware, Board
of Registration

Registered Geologist, Certification No. 3392, State of California, Board
of Registration for Geologists and Geophysicists.

m . ........ ..
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RICHARD M. WINAR (Continued)

Certified Professional Geologist No. 1951, American Institute of
Petroleum Geologists

American Institute of Professional Geologists: elected 1983 as National
Vice President, past Chairman of the Educational Affairs Committee,
Chairman of National Ethics Committee, past Vice President and Treasurer
of Colorado Section, past President of the Illinois Section

Water Pollution Control Federation: past member over ten years

American Association of Petroleum Geologists: past Area Representative
for Michigan

Selected Publications

Winar, Richard M., Molas and Associated Formations in the San Juan Basin,
Bull. of American Association of Petroleum Geology, Vol. 42, September
1958.

Winar, Richard M., et al, Mississippi-Pennsylvanian Boundary in
Southwestern Colorado, Symposium on Lower and Middle Paleozoic Rocks of
Colorado, I Rocky Mountain Association of Geologists, 1961. Edited by
Berg. R.R. and Rold J.W.

Winar, Richard M., The Disposal of Wastewater Underground, Industrial
Water Engineering, March 1967.

Winar, Richard M., Environmental Concerns of Underground Compressed Air
Energy Storage, Proceedings of the Workshop on Compressed Air Energy
Storage Systems, Arlie House, Virginia, December 18 & 19, 1975, Winar,
Richard M., Possibilities for Increased Underground Gas Storage Along the
Atlantic Seaboard, pp 222-226, American Gas Association, 1975 Section
Operating Proceedings.

Winar, Richard M., Needed: More Underground Gas Storage Along Atlantic
Seaboard, Pipeline and Gas Journal, November 1976, pp. 30-37.

Winar, Richard M., et al, Feasibility of Underground Storage/Disposal of
Noble Gas Fission Products, August 1979, ANL 78-81, Argonne National
Library.

Winar, Richard M., Crystalline Intrusives in the United States and
Regional Geologic Characteristics Important for Storage of Radioactive
Waste, Report NO. ONW 1-50, December 1979.
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RICHARD M. WINAR (Continued)

Winar, Richard M., et al, Regional Site Selection Criteria for Nuclear
Waste Disposal Repositories, Proceedings of ASCOPE 1981, the ASEAN
Council on Petroleum, Second Conference, Manila, Philippines.

Winar, Richard M. and Chairman LaSala, A.M. Jr., et al, Radioactive Waste
- Issues and Answers, information booklet published and distributed by
the American Institute of Professional Geologists, Arvada, Colorado,
September 1984.
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MARY F. BERGSTROM

Environmental Scientist
Environment and Health Sciences

Battelle Denver Operations

Education

B.S., Geology, University of Washington
M.S., Environmental Biology, Ohio State University

Qualifications

Ms. Bergstrom's diverse technical background includes training in
geology, ecology, limnology, and arctic soil and vegetation analysis. In
the field of hazardous waste investigation and cleanup, she has planned,
supervised, and conducted site investigations involving field sampling of
contaminated environmental media. She has been responsible for
researching and evaluating regulatory compliance requirements of Federal
laws (CERCLA, RCRA, NEPA, CWA, etc.) and state laws for permitting
purposes. She has researched and written worker protection plans that
comply with EPA, U.S. Air Force, and OSHA regulations and is well versed
in U.S. Army regulations for field investigation of chemical warfare
agent-contaminated media. She has been responsible for the technical
writing as well as the review of work plans and studies required under
the National Contingency Plan (CERCLA) and for the comparable
Investigation Restoration Program of the Air Force.

Relevant Experience at Battelle

Decontamination Technology Study. Subtask leader for a project
investigating ways to decontaminate buildings that are contaminated with
chemical warfare ageats. Responsible for writing a work plan that
complied with pertinent U.S. Army, federal and state environmental,
safety, and surety regulations. Also responsible for securing the
necessary permits and authorizations to proceed with the plan.

Hazardous Waste Site Investigations. Responsible for providing technical
input into the planning and implementation of site investigations in the
western U.S. and Guam; for writing site health and safety plans and
technical reports; for performing field investigations; for providing a
liaison between project leaders and laboratory subcontractors.
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MARY F. BERGSTROM (Continued)

Prior Professional Experience

State of Ohio Environmental Projection Agency. As a hazardous waste
investigator of unregulated sites, her responsibilities included
identifying, field surveying, sampling, and evaluating potential
hazardous waste sitns, especially those involving groundwater
contamination; arranging and overseeing responsible party cleanups in
compliance with RCRA regulations; technical review of statements of work,
work plans, remedial investigation/feasibility studies, and remedial
action plans as set forth in the National Contingency Plan under CERCLA;
serving as contact for the media, public, local and federal government
for selected projects.

Institute for Polar Studies, Ohio State University. As a literature
researcher, she organized and implemented a plan for a computer data base
of arctic soil characteristics. As a laboratory researcher, she was
responsible for the preparation and pollen analysis of fossil and modern
lake sediments; x-radiography and visual stratigraphy of sediment cores;
research report writing.

Professional Recognition and Affiliations

Member, National Water Well Association



J-9

-MARTIN H. DOORNBOS

Environmental Geologist
Battelle Denver Operations

Education

B.S. Geological Engineering, Montana College of Mineral Science and
Technology
M.S. Geological Engineering, Montana College of Mineral Science and
Technology (Thesis pending)

Qualifications

Mr. Doornbos has had extensive experience in field geologic mapping, both
reconnaissance and in detail, using a variety of maps and field
instruments. His geologic exploration experience includes supervising
drilling programs using a number of different methods such as reverse-
circulation, core, and air hammer drilling. In the field of
hydrogeology, he has been involved in the installation of observation
wells, conducting tracer tests (both fluorescein dye and sodium bromide),
involved in the interpretation of difference geophysical methods (both
surface and borehole), installation of various types of ground and
surface water monitoring equipment, and many other aspects of
hydrogeology.

Relevant Experience at Battelle

Field Environmental Geologist. Investigator involved in the
determination of possible soil and groundwater contamination at a U.S.
Air Force Base. Conducted records research, determined borehole
locations based upon the research, and was involved in all aspects of the
drilling and sampling operation.

Prior Professional Experience

Montana College of Mineral Science and Technology. Responsible for
teaching a groundwater hydrology lab including preparing and grading
assignments along with lecturing during the lab period.

Cyprus Industrial Minerals Company. Responsible for field exploration of
an industrial mineral including supervising field crews, supervising
drilling operations, reconnaissance and detail mapping, and prospect
evaluation.
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MARTIN H. DOORNBOS (Continued)

Pegasus Gold Ltd. Responsible for the drilling operation, and field
reconnaissance mapping and sampling during the exploration of precious
metals. Also involved in a detailed prospect evaluation using various
geological and geophysical methods.

Professional Recognition and Affiliations

Member, National Water Well Association
Engineer in Training (4/83)
Plan to become a registered Professional Engineer in 1988.
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Technical Operations Plan
and

Health and Safety Plan

(See Malmstrom AFB Phase II,
Stage 1 Final Report)


